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Plain Internal Grinder 
SAVED IDLE MACHINE TIME | 


HE race is not always to the swift. For example: An aircraft manu- 
Heald Model 271 does facturer requested a quotation on a Model 271 Size-Matic for grind- 
a month s production ing three double bores in a bearing housing. Production requirements 


— 25 parts per month. A high-speed Size-Matic would do the whole 


ALL IN A DAY'S WORK job in less than a day — and be idle the rest of the time. So Heald 


engineers recommended a Model 271 Plain Internal instead. This 


eee and can do many semi-automatic machine could still do the whole month’s produc- 
th : b ee tion in one day — yet because of its inherent versatility, the standard 
omer jODS In its Plain machine could be used for many other internal grinding jobs in 


This solution to the problem not only saved on the initial invest- 
ment, but avoided idle machine time and contributed to greater pro- 
ductivity and lower costs, The 271 Plain Internal, 
and the job for which it was ordered, are shown be- 


low. For the best answer to any precision finishing 


problem... & 
It PAYS to come to Heald 


*Send for Bulletin 2-2569-1, Issue 1. 


tHe HEALD macuine company 


Subsidiary of The Cincinnati Milling Machine Co. 
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Worcester 6, Massachusetts 
Chicago * Cleveland * Dayton * Detroit * Indianapolis * New York 
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produced with LOW Tool Cost 
by receding /AP 


“Receding action’ enables the LANDIS LL Tap to 
thread 4000 W-S pipe fittings per grind at production rates 
to close tolerances. 


This action produces a tapered thread of great accuracy 
because it mechanically withdraws the chasers from the 
work at a rate equal to the taper of the thread being pro- 
duced. Cutting strains are reduced, a true conical thread 
produced, thread finish improved, and chaser life length- 
ened. 


W-S pipe fittings are produced by the Watson-Stillman 
Fittings Division of the H. K. Porter Co., Inc. (Roselle, 
N.J.) for high pressure pipe lines. In the particular opera- 
tion illustrated, two LANDIS LL Rotary Taps on a special 
drilling and tapping machine are threading Forged Steel 
Pipe Elbows. 2” 1114 pitch ASTP threads are tapped at 
35 s.f.m.—with 4000 threads completed between chaser 
grinds. 


The LL Tap is also well-suited for threading Stainless 
Steel. Its cutting action is limited to the throat section or 
chamfer of the chaser, tapping the thread quickly with 
we little cold-working. As on all LANDIS Taps, detachable 
heads allow each size of Tap Body to produce a wide range 
of thread diameters. 


For further information, send specifications and ask for 
Bulletin G-95. 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT - CUTTING 


WAYNESBORO + PENNSYLVANIA « U.S.A. | 
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JUST THE TICKET for Versatility 
FELLOWS GEAR 


| 


New “540” Transmission, made 
for a major truck manufacturer, 
includes 22 gears ... all produced 
on powerful, accurate Fellows 
Machines. 


Fellows 36-Type Gear Shaper cuts 
all six lugs on this part in one 
operation... produces 135 finished 
parts per day. 


Fellows No. 8 “Full-tool” Shaver 


produces 40 pieces per hour com- 
pared to 25 on previous machine. 


THE 


PRECISION 
LINE 
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and High Production... 
PRODUCTION EQUIPMENT 


P roducts as varied in size as sewing 
machines and truck transmissions are 
made at the famous New Process 
Gear Company, major gear 
manufacturers for seventy years. They 
rely on versatile Fellows Gear 
Production Equipment for higher 
production schedules, increasing 
production and cutting costs more 
than 50% on many gears. 


For example, Fellows 36-Type Gear 
Shaper, with a capacity up to 36” P.D., 
turns out gears in as little as one-fifth 
the time of the machine it replaced! 
Fellows No. 8 “Full-tool” Shavers 
increase production over 60% on most 
jobs. Semi-automatic fixture controls cut 
loading time nearly 50%. Other Fellows 
machines produce comparable savings 
on many New Process jobs. 


For full information about the benefits 
of the complete Precision Line of 
Fellows Gear Production Equipment, 
get in touch with your Fellows 
Representative. Ask him, too, about the 
Fellows Plan for deferred payment. 
Write, wire, or phone any Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 319 Fisher Building, Detroit 2 
150 West Pleasant Avenue, Maywood, N. J. 

5835 West North Avenue, Chicago 39 

6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 


| 
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Why Costs Go Down 


with Cincinnati ML and Mili 


Did you ever look at a metalworking machine—or an 
automobile—or a kitchen ensemble—and wonder why 
certain features were included? You don't have to 
wonder why when you look at a cinciInNatTI® ML or MI 
Milling Machine. Everything is modern as 

tomorrow, yet practical as the basic reason for new 
machine tool purchases... to reduce your costs. 

Just take a look at the features illustrated here and 
tabulated below. Advantages are quickly apparent. 


16 feeds, ¥4"" to 30” per min. Higher range optional 

16 spindle speeds, 25 to 1500 rpm. Lower and 
higher ranges optional 

Single crank selection of spindle speeds with 
hydraulic gear shift 

Single crank selection of feeds 

Independent, directional controls 

Live rapid traverse 

Available in the styles desired by your shop 

Attachments to suit your needs 


CINCINNATI ML and MI Milling Machines are 
unquestionably your best buy for medium duty variety 
milling or both variety and production milling. 

Want more information? Look in Sweet's Machine Tool 
Catalog, or write for a copy of catalog No. M-1916-1. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


Automatic Table Cycle machines (Plain and Feed rates are quickly and easily selected Vertical screw is submerged in a 
Vertical styles) combine high production with a single crank-type control at the bath of oil from its own reservoir, 
and toolroom features front of the knee assuring long, accurate life 


Anti-friction mounting with center support Automatic backlash device enables the op- Dynapoise overarm smooths out the 
for the heavy spindl bly, thly erator to feed the table to the right or left cutting action; provides straight- 
transmits maximum cutting pow as desired. edge alignment for arbor supports 


MILLING MACHINES * CUTTER SHARPENING MACHINES * BROACHING MACHINES » METAL FORMING MACHINES 
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Milling Machines on the Job 


HARDENING MACHINES + OPTICAL PROJECTION PROFILE GRINDERS » CUTTING FLUID - GRINDING WHEELS 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—7 


Sy 
Mi 1916-1 
Catalog No- 


VAN NORMAN 


The new Van Norman No. 2C Grinder is engineered for fast, accurate, economical 
grinding of parts. Incorporated in the many outstanding features is the 15 HP 
main drive motor which provides ample power for every grinding job. Couple 
this with the totally enclosed rugged grinding wheel spindle and you get close- 
tolerance smooth finishes plus chatterless, trouble-free operation. 


Compare These Outstanding Features 


e Hard chrome plating of regulating wheel slide after 
hand scraping, preserves original factory built-in e Infinitely variable regulating wheel drive. 


accuracy. e Totally enclosed fan cooled, dynamically balanced 
@ Grinding wheel and regulating wheel spindles are 15 HP main drive. 

of a unit type construction . . . totally enclosed e Independent hydraulic wheel truing devices for 

with double-row super-precision bearings, sealed each wheel. 

for life, assuring chatterless trouble- Pa Fi 


e Spindles require no warm-up period, eliminating ogee 
“creep” which has always been a problem in Phone, wire or write for full details on the new Van 
grinding operations. Norman No. 2C Centerless Grinder. 


Grind Parts Like These Accurately, More Economically 


VAN NORMAN MACHINE 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline 
and Gear Grinders, Osciilating Radius Grinders; Special Production Grinders, Centerless Grinders. 
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No. 2C Centeriess Grinder 


Assuring Precision, Close-Tolerance Grinding 


VAN NORMAN NO. 2C 
Capacity: 0” to 4%” 
Grinding wheels available: 24” x 4” x 12”; 24 x 6” x 12”; 24” x 8” 12” 
Regulating wheels available: 12” x 4” x 5”; 12” x 6” x 5"; 12” x 8" x 5” 
Automatic cycling and gauging available. 
Don't wait . . . for extra profits install a Van Norman Machine now! 
They are available on many purchase plans — Outright sale . . . Purchase on conditional sales 


contract up to 5 years . . . Pay as you depreciate . . . See your dealer or write 
Van Norman Company. Conditional Sales Contracts not available to Export: 


COMPANY 


VM 6-20 
For more information fill in poge number on Inquiry Card, on page 263 MACHINERY, October, 1956—9 
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automatic grinder for 
Shoe-type centerless tooling 


grinding 


parts like these ground to precision limits— automatically 


LANDIS TOOL COMPANY 


= 
work support stud loader 2 
: / 
| | ae 7 é 


large small lot production 


can be changed in less than one hour! 


Cost-Cutting Advantages of the Landis Concentric Grinder 


e Savings in set-up time make automatic opera- e Grinds straight or profiled workpieces. 
tion for short runs economical. e Automatic loading and feedback can be ap- 
@ Super-precision resuits by elimination of work plied for continuous operation. 


holding chucks, collets and arbors. e Variable speeds and feeds for various sizes 
and materials. 


WAYNESBORO, PENNSYLVANIA 


precision grinders 


: 


The part illustrated above is a radio component. This formed metal 
stamping with folded lock seam is produced complete without second- 
ary handlings on a No. 28 U. S. Multi-Slide at the rate of 175 per min- 
ute. The sequence of operations in the dies is illustrated by the strip 
layout at the top of the page. The operations in the four slide forming 
position are indicated by drawings on the opposite page. 


Eliminate Secondary Operations and Reduce Costs: You, like all manu- 
facturers, are interested in achieving this end result. The part illustrated 
is just one of many different types of formed metal stampings which 
can be produced complete on the U. S. Multi-Slide. If stampings are 
included in your production program, the U. S. Multi-Slide may be the 
answer to your cost reduction problems. Ask for a copy of Bulletin No. 
15-M containing complete specifications for the four sizes of Multi- 
Slides we now build. 


U.S. TOOL COMPANY, inc. 


Builders of U. S. Multi-Slides 


AMPBRE (East Orange) NEW JERSEY 


U. S. Multi-Millers U. S$. Automatic Press Room Equipment 
U. S. Die Sets and Accessories 
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CUT-OFF 


SWIVEL TOO 
ACTUATELO BY FEAR SLIOE CAAT 


CAM ACTUATED 
SPRING SPRING 
LOADED | LOADED 


DETAIL OF 


FINAL FORMING \ 


ACTUATED POST 


OPERATIONS / 


FoRM PasT / 


ACTUATED BY 
AVCKER? CAM 


The No. 28 U.S. Multi- 
Slide, Symmetrical type, 
used to produce the radio 
component. 


For more informetion fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—13 
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Backbone for any job... 


New Kearney & Trecker 7F Series milling machines 
have it... backbone for the precise tool room job and 
“plenty of beef” for rugged duty milling 


Model 210 Plain Milling Machine 


POWER — 10hp spindle drive; 3hp feed ond 
rapid traverse drive 

TABLE WORKING SURFACE — 62” x 14” 

FEEDS — (32) %& to 90 ipm 

SPEEDS — (24) 15 to 1500 rpm 

WEIGHT — 9200 Ibs. 


New TF Series milling machines are available 
under Tool-Lease program 


HE solid-back column is an outstanding example of Kearney & 

Trecker advanced engineering. This one-piece, cross-ribbed, solid- 
back column is the most important single element of the machine. 
Every inch of metal is scientifically distributed to add rigidity where 
it’s needed the most. Thus the column readily absorbs all the heavy 
work loads supported by the heavier, wider knee, and also all torsional 
thrusts to the cutter transmitted through the heavy-duty, three-bear- 
ing spindle and double overarms. 

What’s more, the heavier column base is specially designed for the 
new, exclusive twin screw knee support — the only balanced-design 
arrangement offered today. 

In addition, the new TF’s give you other outstanding design and 
operating features, never before available on any knee-type milling 
machines. They’re built in five sizes — No. 2 to No. 6 from 10hp to 
50hp in Plain, Universal and Vertical styles. 

For facts and figures that will help you — ask about TF’s — the 
latest in milling machines. Contact your Kearney & Trecker repre- 
sentative — call him or mail coupon direct to factory today. 


A few more of many reasons why 4 Series milling machines are way out front in rigidity 


Three-Bearing Spindle — bi Heavier, Wider, One-Piece Knee — The 

consists of three ete Sau fly- twin screw arrangement supports the 

wheel, train of wide-faced forged steel heavier, larger knee. Span and length 

gears. Rigidity of spindle unit contributes to of ways are increased considerably, pro- 

increased cutter life . . . excellent finish viding fuller saddle support . . . long- 
| perati lasting accuracy. 


. quieter and vibrati 


KEARNEY & 

67868 W. Neti I Ave. 14, Wi 
Please send me betes No. TF-50 with details on the 
new line of TF Series Plain, Universal and Vertical 
milling machines, 


Nome 
Title. 
Twin Screw Knee Support — Exclusive double-support 
ve arrangement most effectively distributes weight of 
pany. new machines’ much larger, wider, heavier knee, 
saddle and table. This bal d design subst 
Addre increases stability under heaviest loads . . offers 
greater resistance to torsional thrust under all cuts 
City. Zone State . halves the wear factor, assuring greater, long- 
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see our Catalog in 


ERS AND BUILDERS OF PRE 


or write for copy F s 


For more information fill in page number on Inquiry Card, on page 263 
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is new GRAY increases 

range. Conveniently applied, quickly its great 
highest horsepower milling cuts. 

The large diameter quill may be swiveled to 

t. A triple-straddle clamp the awl to the 


‘Ideal when used with column cross travel of the new | 

horizontal, boring, drilling and milling machine. 

on attachment, but high power massively built, 
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FRIDEN Calculating Machine Co., Inc. 


of San Leandro, Calif., 


akes these components on | 


CLEVELAND 3” Model AB 


Shown are a few of some 30 instrument components 
produced on two Cleveland Dialmatics at Friden Cal- 
culating Machine Co., Inc. Machined from aluminum 
and stainless steel, these parts are characterized by 
extremely thin sections—intricately stepped and re- 
cessed i. d.’s—many trepanning operations—fine pitch 
threading—clean, sharp knurling—beautiful finish— 
with most dimensions held to 0.001"; many to 0.0005”. 


That these parts are produced complete on the Cleve- 
land Dialmatics—rather than first roughed out, then 
finished to required tolerances by grinding—is a trib- 
ute both to the skillful tooling by Friden engineers 
and to the capabilities of the Cleveland Single Spindle 


(‘THE CLEVELAND AUTOMATIC MACHINE COMPANY } 


DIALMATICS... 


...to such accuracy they 
are assembled into precision 
aircraft navigation instrument 
without further machining 
other than some deburring! 


fa) 
O-4PErp-o 
° 


John Prohaska, vice president of Cleveland Automatic 
and Jay DiFabio, test department foreman, admiring 
aircraft instrument components produced by the 
Friden Company on two Cleveland Dialmatics—iden- 
tical to the machines shown in the background. Friden 
produces these parts in runs of from 500 to 2000 pieces. 


Automatics. The Cleveland’s rigidity and accuracy of 
operation—range of spindle speeds—flexibility of 
control—ease and rapidity of set up—contributed to 
produce some of the finest screw machine work we 


have ever seen. 


Could a single spindle bar automatic possessing these 
qualifications assist your company to more and better 
production at less cost? Let a Cleveland sales engineer 
give you complete information. For a description of 
machine details and specifications, write for new 
8-page bulletin. 


Remember: Clevelands Cut Covts- 


4936 Beech Street 
Cincinnati 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND + DETROIT 


HARTFORD ¢ S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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Double disc grinding single surfaces of steel cement 
block cores, of several sizes, four at a time. A total of six 
surfaces are ground—four of which are not parallel. 
Tooling includes air-operated work clamping, hydraulic- 
ally-operated work table. ‘ 


Operating Data: 


propuction: 120 surfaces per hr. 
STOCK REMOVAL: 3/32” per side 
FLATNESS: .O02"’ 
uNiFormity: .005” 


GARDNER 


precision disc grinders 
BELOIT, Wrsecon sein 


| 
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In operation at the Junianta, Pa., diesel shop of the Pennsylvania R. R., this versatile Gid- 
dings & Lewis Model 560-FUAR (floor-type) horizontal boring, drilling and milling machine 
performs milling and boring operations to precision tolerances on 6-cylinder engine blocks. 


Giddings & Lewis Model 560-FUAR horizontal Picture shows how G&l's Model 560-FUAR 
is shown finish milling the bottom rail on horizontal performs precision line boring op- 
a@ 6-cylinder engine block for diesel engine. eration of liner pit in diesel engine block. 
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SAVE time and setups 


machining G-cylinder engine 
blocks at railroad diesel shops 


Giddings & Lewis Model 560-FUAR (floor- 
type) horizontal boring, drilling and milling 
machine is equipped with a 6” dia. spindle, un- 
derarm spindle support and end support on 
runway. It insures maximum productive capa- 
city at the Pennsylvania R.R. diesel shops in 
Altoona, Pa. This highly versatile machine is 
used for milling the bottom rails and boring on 
6-cylinder Baldwin engine blocks. 

Rugged in construction, this Model 560- 
FUAR mills bottom rails with a 14” diameter 
face mill cutter with carbide tips. It also rough 


and finish bores to exact tolerances the six 
14.750” diameter cylinder holes, using a 6” bor- 
ing bar equipped with a Davis regular type two- 
cutter block. 

What's more, when this machine is equipped 
with G&L’s broad line of optional equipment 
and accessories, you can perform a wide variety 
of machining operations beyond the range of 
standard machines. 

For more information on how this machine 
can help you increase production and lower costs, 
see your G&L representative, or write to factory. 


Giddings & Lewis Model 570-FUAR 
Horizontal Boring, Drilling and Milling 
machine features broad line of 


OPTIONAL EQUIPMENT: 


@ 7-inch diameter spindle with underarm support for mount- 
ing such productive machining attachments as shaper-slotter 
head, angular milling attachment, 46-inch face plate drive 
and 48-inch continuous feed facing and boring head. 


@ Power hoist, mounted integrally with the machine col- 
umn, facilitates handling and setting up of heavy accessories. 


@ Built-in elevator on machine’s 21-foot column enables 
the operator to select the most ideal working position in 
relation to the headstock and work. Elevator operates inde- 
pendently of the machine headstock, or simultaneously with 
headstock as desired. 


@ Three independently operated d-c drive motors assure 
maximum flexibility for profiling and contour milling 
operations, 


Literature Available: 

For complete specifications on G&l 

50 Series (floor-type) horizontal 
boring, drilling and milling machines, , 
ask for Catalog No. 50-F. 


G&L ad HYPRO DIVISION 
GIDDINGS & LEWIS MACHINE TOOL CO. 
FOND DU LAC, WISCONSIN 


G-63 


Builders of the world’s finest heavy-duty Horizontal Boring, Drilling and Milling Machines—table, floor and 
planer types; HYPRO Double Housing and Openside Planers; Planer-Type Milling Machines ; Vertical Bor- 
ing Mills; Spar and Skin Milling Machines, and VARIAX Machines. 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—21 


q 
= 3 
AWE 
a6 We s 
/ 
— 
Y| 


interrupted 


ite 
& 
4 


3 
a 22—-MACHINERY, October, 1956 
4 


Swasey 4-A easily handle severe 
cuts tough steel casting 


PRODUCTION 200%! 


Once again, the cost-cutting combination of power, rigidity 

and accuracy built into all Warner & Swaseys has more 

than doubled production—this time up to 200% for the 
R. H. Little Company of Canton, Ohio. 


NCLOSURES OF SAE 1045 cast steel for diesel-electric part at 250 SFM—.017 inch feed; finishing operations 
locomotive journals, designed by The Timken are at 400 SFM. 

Roller Bearing Company, are run in 500-piece lots at This same casting was previously machined at the 
the rate of 12 to 15 daily on Little’s new Warner & |, of only 5 a day when run on a 20-year-old lathe. 
Swasey 4-A Extra-Heavy Duty Saddle Type Turret Lathe. Production was held down due to the machine's lack 

The part has ¥% to ¥g-inch stock per side. In addition —_of horsepower and rigidity. This caused excessive 
to heavy stock removal, severely-interrupted cuts puta = downtime for tool changing and required constant 
ter rific oe on both tooling and the machine. Power operator attention to the maintenance of longitudinal 
and rigidity of the 4-A easily handle the job. On the- dP I= 
first operation involving combined and multiple cuts— 
four in all—metal removal is equivalent to 112 inches. When you require extreme machining accuracy, 
Three cuts—two turning and one boring —are taken with heavy metal removal, call the Warner & Swasey 
from the hexagon turret combined with a facing cut _‘ Field Representative. He will discuss with you how 
from the square turret. Carbide tooling roughs the __ the job can be handled most efficiently. 


WARNER 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS 
--. WITH A WARNER & SWASEY 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—23 
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More than meets the eye 


There are extra values in ARMSTRONG 
TOOLS that become apparent only with use. 


TOOL SENSE— convenience in use — the 
most efficient “tool approach” built into 
ARMSTRONG Tool Holders; the balance 
and “feel” of an ARMSTRONG Wrench; 
the rigidity of ARMSTRONG “C” Clamps; 
the extra toughness of ARMSTRONG Lathe 
Dogsand Eye Bolts; the universal adaptability 
of ARMSTRONG Set-up and Hold-down 
Tools — the evidence of “tool sense”, the 
understanding of each tool’s requirements. 


STRENGTH — built into each individual 
ARMSTRONG TOOL is a safety factor of 
extra strength — strength beyond any need, 
the inherent strength of specially selected 
materials enhanced by proper heat treatment 
and hardening. 


UNIFORM QUALITY — the uniform 
quality made possible by modern manufac- 
turing methods, in a specially-built plant 
equipped with every needed quality control. 
The name ARMSTRONG with the Arm-and- 
Hammer Trade Mark is universally recog- 
nized as a guarantee of finest quality. 


_ ARMSTRONG BROS. TOOL CO 


| “The Tool H People” 
5213. WEST’ ARMSTRONG A CHICAGO 30, ILLINOIS 
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If Grinding Wheel problems have you fighting mad, 
why horse around? Switch to CincINNATI (PD)° 
WHEELS. For now CINCINNATI Grinding Wheels 
offer POSITIVE DUPLICATION—a remarkable 
achievement in precision manufacturing and quality 
control that can save you money .. . and increase 
your production. 


Through the Cincinnati (PD) Manufacturing 
Process you are assured Positive Duplication of 
the original wheel every time you reorder. “On 
grade” with a CINCINNATI (PD) WHEEL means all 
future (PD) WHEELS will act and grind exactly alike. 


Yet CINCINNATI (PD) WHEELS are priced no 
higher than ordinary wheels. 


So, if you have grinding problems as tough as 
trying to tame wild horses, just contact your 
CINCINNATI Grinding Wheels distributor. He'll be 
glad to explain how (PD) WHEELS can make life 
serene once more. Or, contact us direct and we'll 
send one of our representatives—men who know 
grinding and grinding machines as well as grinding 
wheels. Write, wire or telephone Sales Manager, 
Cincinnati Milling Products Division, Cincinnati 9, 
Ohio. 


Remember—only CINCINNATI Grinding Wheels 
give you... (Pp) POSITIVE DUPLICATION. 


A PRODUCTION-PROVED PRODUCT OF 
THE CINCINNATI MILLING MACHINE CO. 


© Trade Mark Reg. U.S. Pat. Off. 
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Only New Britain Chuckers 
offer the EXTRA advantages of 


Swinging 


Independent swinging type arms have the PLUS Arms are positionable horizontally for any length 
advantage of longitudinal action. The combination of work, and each is operated independently through A 
of radial and longitudinal motion permits a variety of separate cams. Bearing surfaces are located away 
operations which often makes the difference between from wear-producing grit and grime. Together with “ 
a single machining and the need for secondary New Britain open-end construction, swinging arms 
operations, afford wide-open accessibility and more chip room. 


NEW BRITAIN-GRIDLEY MACHINE DIVISION 
The New Britain Machine Company — New Britain, Connecticut 
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This exclusive New Britain design 
is time tested, and its advantages 
are so great that it is still “the most 
modern feature in chuckers.” 
Write for complete information on 
New Britain four-, six-, and eight- 
spindle machines, now with chuck- 


ing diameters up to 15 inches. 


For more information fill in page number on Inquiry Card, on page 263 
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A NORTON TYPE CTU SEMIAUTOMATIC CYLINDRICAL GRINDER. The fastest, most economical and versatile grinding machine 
of its type. One-lever control of the automatic grinding cycle reduces the operator’s duties to loading and unloading. Both the 


6” and 10” Type CTU’s are available as semiautomatics or as plain machines. 


Norton Type CTU Cylindrical Grinders 
are packed with 
features for... 


Production line and job shop users report that Norton 
6” and 10” Type CTU cylindrical grinders have doubled 
and tripled production, replaced several machines and 
eliminated costly extra operations. 


That’s because of the many time-and-work-saving 
**Touch of Gold” features — standard and auxiliary — 
available with these grinders. 


Some of the expertly automated auxiliary features are 
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described here. Check them carefully — and figure their 
value to your own cylindrical grinding operations, And 
remember: only Norton offers you such long experience 
in both grinding machines and wheels to bring you the 
Touch of Gold” that helps you produce more at lower 
cost. For further facts, see your Norton Representative, 
or write to Norron Company, Machine Division, 
Worcester 6, Mass. In Canada: J. H. Ryder Machinery 
Co., Ltd., Toronto 5. 
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RAIL TYPE 


THE SWIVALIGN* ELIMINATES CUT-AND-TRY. 
Another Norton “Touch of Gold” development 
for faster, better, lower cost grinding. The 
SWIVALIGN Dual Electric Indicator, available for 
Norton cylindrical and universal grinders, enables 
operators to adjust the angular positions of swivel 
tables quickly and accurately, eliminating the usual 
cut-and-try guesswork. Featuring positive re- 
sponse and easy operation, this accurate instru- 
ment saves grinding time and money. 


TURRET TYPE 
YOUR CHOICE OF AUTOMATIC LOADING DEVICES. Two types of 
Norton automatic loading devices are obtainable with 6” and 10” 
Type CTU semiautomatic grinders. The rail type loader is designed 
to handle a variety of small shafts. The turret type loader handles 
workpieces which must be chucked. Thanks to their steadily paced, 
automatic operation these Norton-developed loading mechanisms 
can be adapted to full automation. Or, they make it possible for one 
operator to tend a battery of machines, speeding production and 
cutting unit costs day after day. 


NORTON 


WHEEL HEAD MOUNTED AUTOMATIC TRUING OF- GRINDERS and LAPPERS 


FERS BIG ADVANTAGES. A Norton automatic truing 
device, as shown here on a Type CTU grinder, quickly Gdaking better products. .. fomake your products better 
repays its original cost. It speeds up production, in- 

creases wheel life and increases diamond life. Also, it 

decreases the skill and effort required with hand truing. District Offices: Worcester * Hartford « New York Area, 
Operation is extremely simple. Once the original set- Teterboro, New Jersey + Cleveland + Chicago + Detroit 

tings are made, all you do 1s push a button. Then the 

diamond automatically makes its round trip across the 

wheel face, at pre-determined speed and feed. Easy ad- 

justments assure correct settings for each job . . . *SWIVALIGN — Norton trade name for Dval Electric Indicator for accurate measurements 
Another step forward in automatic grinding! of swivel table adjustment, 
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(48 station) 


@ Elevated electric installations 
Central graphic-control panel 


Exclusive Buhr Detector System in main console to signal and locate 
electrical failures instantly 


Telephone system with plug-in stations throughout 

Fixtures pressure-cleansed on return 

Distinctive Buhr Sectional-Base Construction to facilitate future part changes 
Central mist-lubrication on all heads 

Automatic lubrication of all moving parts 

Standard and special parts interchangeable for ease of maintenance 

Spindles arranged for pre-setting of cutting tools to minimize downtime for tool changes 


Hardened-and-ground steel ways 
J.1.C. Standards throughout 


BUHR MACHINE TOOL 


ANN ARBOR, MICHIGAN 


MULTIPLE-SPIMDLE Solidly Engineered + Precision Built + for World's Leading Manufacturers 


* 
> 
HIGR PROD 


PRODUCTION MACHINERY 


Four 
Drilling, 


12 


Dupiex Surface Broaching Machine 
5, 10, 15 and 25 ton capacity 


Accurate Hammond 
Tool Room Grinder 


, 10, 15 and 25 Ton capacity 


1, 2, 3, 4 and 6 Spindle 
Sensitive Drilling Machines 


Hammend Radial Drilling 

and Tapping Machine 

line of production machines 
@ Way Type Drilling, Boring, Reaming, Tapping and Radial Drilling Machines . . . Hammond Surface 
Milling Machines with One, Two or More Ways... Grinding Machines . . . Manufacturing Type High 
Station Type Machines . . . Center Column Type Duty Drilling Machines... Independent Feed Drill- 


Machines . .. Cylinder Boring Machines . . . Inverted ing Machines . . . Special Machines. 
Drilling Machines . . . Surface Broaching Machines 


. . » Sentitive Drilling Machines . . . Hammond THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 


Detroit Office: General Motors Building 


M A H TO S 
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Why CIMCOOL leads the parade... 


There are three booming reasons why CIMCOOL® is way out in 
front—actually the largest selling chemical cutting fluid in the 
world. And each deserves a rousing cheer as they pass in review: 


CIMCOOL LOWERS COSTS because it’s longer lasting in ma- 


\.-" chines. Thus, it reduces downtime and cuts labor costs for 
cleaning and changing. 


_! __-@ CIMCOOL DOES A BETTER JOB because of its chemical lu- 


bricity. It permits faster speeds and feeds, for it combines 
friction reduction and cooling capacity in a degree never be- 
fore attained by old-fashioned coolants. 


H re CIMCOOL IS CLEAN, doesn’t soil hands or clothing. It con- 

\<» tains no skin irritants. It leaves no slippery film on shoes, 

~ floors, machine or work. It can’t smoke, can’t burn, and vir- 
tually eliminates rancidity and foul odors. 


So join the parade—switch to Crmcoot, then listen to the sweet 
music of your machines as they hum with increased production 
. and to the jingle of money saved. 

For complete details on all the advantages of CimcooL Concen- 

trate, consult your Crmcoo. distributor. He’ll be happy to tell 
you all about Crmcoo—as well as the entire family of CrmcooL 

Cutting Fluids. Or contact us direct and we’ll send one of our 

Cincinnati Milling-trained machinists to call on you— without cost 

or obligation. Write, wire or telephone Sales Manager, Cincinnati 

Milling Products Division, Cincinnati 9, Ohio. 

°Trade Mark Reg. U.S. Pat. Of. 


CIMCOOL CUTTING FLUIDS 


CIMCOOL Concentrate—The famous pink fiuid 
which still covers 85% of all metal 
cutting jobs. Effective, economical 
and clean. 

CIMCOOL Tapping Compound—Permits the use 
of highest tapping speeds and in- 
creases tap life 

cimp.us The transparent grinding fluid with 
exceptional rust control. Also used 
for machining cast iron and as a 
water conditioner with CIMCOOL 
Concentrate. 

CIMCUT Base Additive—For jobs requiring 
an oil-base cutting fiuid. Added to 
mineral oils, it gives an economical 
mix for higher speeds and feeds. 

CIMCOOLBactericide — The most effective 
agent yet developed to overcome 
rancidity and foul odors. 

CIMCOOLMachine Cleaner — The two-phase 
non-corrosive cleaner that removes 
grit, dirt, slime and oil. 
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The 650 ton double 
action press shown above 
incorporates all the advantages of 
Clearing enclosed design. Operator is shown using the 
new Clearing Flextrol—a device that lets the operator anchor his 
operating buttons at the exact spot for most convenient operation on each job. 


Automation Limit Switch Main control cabinet Flush mounted emer- Two 110V and two 440V Cabinet door Fully enclosed piping 
controls operation of enclosed behind oil gency stop buttons receptacles are pro- handles are re- and wiring speed instal- 
auxiliary feeding de- and dust tight doors are provided at four vided on the rear of the cessed for im- lation, simplify mainte- 
vices. in the side of the press. corners of the press. right hand upright. proved safety. nance, 


CLEARING PRESSES 


CLEARING MACHINE CORPORATION 
6499 W. 65th Street, Chicago 38, Illinois ©¢ Hamilton Plant, Hamilton, Ohio 


— 


faster, Auto 


enclosed construction for 


matic Operation— 


CLEARING ENCLOSED PRESS 


Installation in your plant is a breeze when you 
order a Clearing enclosed press. Enclosed presses, 
like the double action floor mounted machine 
shown on the opposite page, are available in any 
type of Clearing press from a gap type machine 
to a 3,000 ton underdrive. 

With Clearing enclosed presses electrical and 
air connections are made about as easily as 
plugging a lamp into a wall socket. Better use 
of ace space, simplified feeding and improved 
material handling conditions are some of the 
advantages of this press. Improved safety and 
employee morale are important, too. There are 
no outboard devices to catch operator’s clothing 
or body or to be damaged by moving trucks or 
crane loads. Contrast this press with the usual 
jumble of wiring and the steamfitter’s nightmare 


Safety blocks used when set- 
ting dies are chained to dis- 
connect plugs which break all 
control circuits when pulled. 


Enclosed die space 
lights flood die area 
with even, shadow- 
free lighting. 


Terminal blocks are enclosed 

at the junction points of 

crown and uprights to sim- 


of piping common to the average press installa- 
tion. Controls—even the master control cabinet, 
a bulky six foot box to find space for—are built 
right into the press uprights. And all wired 
neatly ready to go! 

There are no lamp brackets or air connections 
to hang onto this press frame. Die space lightin 
is taken care of by two “‘walls of light’’ recesse 
in the uprights next to the dies. Press Air Mani- 
fold and Automation Air Manifold are pre- 
installed within the press frame. 

Below are some of the details of Clearing en- 
closed press construction. Take a close look at 
them and if the advanced thinking in design 
shown here agrees with your conception of what 
a press ought to be, call on a Clearing sales 
engineer for more explicit data. 


i 
A, 
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Self-contained slide Automation Air 
counterbalance cylin- Manifold mounted 


ders can frequently in dust tight en- 


plify wiring at inst 


te surge tanks. closure. 


WAY TO EFFICIENT MASS PRODUCTION 


Divieteon. 


INDUSTRIES, 


INC. 


@ 


Master control 
panel is re- 
cessed into 
press upright. 
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SNYDER VERTICAL 
TRUNNION MACHINE 


assembly; rough and finish faces 
banjo face, combination drills 
and reams ten holes in banjo 
face and chamfers both sides of 
holes. Production: 105 pieces 


an hour at 100% efficiency. 


* 
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TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


31 Years of Special Machine “Jools with Automation 


1 
1 
for processing rear axle housin 7 
pro e nousing 
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Special Press features 


SPEED PRODUCTION 


m® Model Mo6-12 Steelweld Press pro- 
# ducing double off-set bends in pilaster 
panels. Accuracy is assured because 
of the deep ram and solid bed which 
i B® extends below the floor. Length of 
bed is 16’-6". 


It takes power to make long sharp bends. It takes size and design to assure accuracy. The Mills Com- 
pany, Cleveland, Ohio, well-known manufacturers of fine metal partitions achieve both with their big 
500 ton capacity Steelweld Press. 
But more! They also obtain speed and safety. Their machine is provided with several features that are 
extremely advantageous: 

1. Air-electric control for high production. 
Electric foot switches for easy fatigueless operation. 
Ram-positioning selector for stopping ram automatically at pre-selected points. 
Two speeds, 7 or 21 strokes per minute for best operating speed. 
. Reversing flywheel for quick stopping or reversing of ram at any point. 
. Safety dual control permitting operation only when both operators are ready. 
The Mills Company are proud of their modern Steelweld Press. It is the largest of several press brakes 
in their plant. It is in continuous operation, two shifts a day. 


wm 


GET THIS BOOK! THE CLEVELAND CRANE & ENGINEERING 60. 


CATALOG No. 2010 gives 
i i 5420 East 281 Street, Wickliffe, Ohio 


truction and engi ) 
details. Profusely illustrated. 


STEELWELD 


BENDING PRESSES 


BRAKING = FORMING » BLANKING = DRAWING = CORRUGATING = PUNCHING | ef 


For more information fill in page number on Inquiry Card, on page 263 
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In flat surfacing operation grinding cast iron A Gardner combination disc was recommended 
flanges, the disc in use required frequent replace- with smooth outside surface and deep corruga- 
ment. Longer disc life was sought. The Gardner tions inside. It withstands heavy stock removal, 
Abrasives Specialist was called in to study runs cooler, lasts over five times longer. 

the problem. 


| 
per WI ower unit 
grinding cost...due tolonger disc life 
° 
type disc ardner type disc 


IN ELECTRIC-WELD PIPE AND TUBE MAKING 


Yoder leads the way 
to higher speeds and quality at lower cost 


In the short period from 1938 to 1955, the production 
of electric welded pipe and tubing grew from 269,000 
tons to over 3,000,000 tons. This phenomenal rate of 
growth—over two and one-half times faster than that of 
the pipe and tube making industry as a whole—to a large 
extent resulted from a series of important improvements 
in tube mill design, all introduced by Yoder. 


First came the Yoder rotating welding transformer, in 
1938. The economic and other benefits conferred by this 
epoch making innovation were further augmented by 
other technological advances scored by Yoder in the years 
that followed. The result was that electric-weld pipe and 
tube making became the child prodigy of the fast grow- 
ing pipe and tube making industry. 

Latest, and perhaps the greatest, of these developments 
is the cold forming and induction welding at high speeds 


of aluminum, magnesium, brass, nickel, monel, and other 
non-ferrous metals and alloys. This process is especially 
economical for making light and medium gauge tubes in 
sizes up to 8 in. dia. More and more leading non-ferrous 
metal producers and fabricators are installing these mills. 


More complete information about this and other inter- 
esting Yoder developments in pipe and tube mill equip- 
ment may be had merely by asking for any of the follow- 
ing publications: 

(]  Resistance-Weld Mills for making Steel Tubing up to 4” 

diameter. 
1 Induction-Weld Mills for making Non-ferrous Tubing. 
( Resistance-Weld Mills for Steel Pipe up to 24” diameter. 


THE YODER COMPANY 
5504 Walworth Avenue Cleveland 2, Ohio 


For more information fill in page number on Inquiry Card, on page 263 


CUT TIME, IMPROVE QUALITY 
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Presented as a service to production men, we hope some of 
these interesting ideas, chosen from thousands of jobs, will 
suggest ways to help cut time and costs in your own work. 


Octagonal Turret with 
JETracer Offers More 
Work Per Chucking 


By taking advantage of two “firsts” 
in automatic turret lathe accessories, 
the Edward Valve Division of Rock- 
well Mfg. Co., East Chicago, Indiana, 
has increased production of 11" steel 
Univalve bodies. 

A new MASTERLINE 2F Faster- 
matic is used. Equipped with an 8- 
sided turret and a turret-mounted 
JETracer, a maximum number of sur- 
faces are machined per chucking. Set- 
up is especially fast and easy. The 
Fastermatic’s toggle switch setup con- 
trol panel is used to preselect all im- 
portant machine functions, including 
low spindle speeds for drilling, form- 
ing and threading and high speeds 
for other operations. 

The workpieces are held in an 18” 
2-jaw hydraulic operated chuck. Au- 
tomatic positioning at the end of each 
cycle speeds loading and unloading. 
After the automatic cycle is started, 
hexagon turret tools drill, turn, face, 
form, relieve, chamfer, bore and 
thread, in addition to facing and 
chamfering performed from the two 
cross slides. The turret-mounted 
JETracer operates within the cycle to 
maintain high accuracy on the diff- 
cult internal machining operations. 

The first operation is shown. The 


Close-up of tooling. Note octagon turret mounting 
the JETracer unit, which is actuated by second 
overhead stop bar eliminating interference with 
overhead-piloted turret tools. 


WITH THE GISHOLT MASTERLINE 


part is machined from the solid in 
8.5 minutes floor-to-floor time. After 
the lot is completed, tools are ad- 
justed on 4 hexagon turret stations 
and the part is completed, including 
generating the seat angle with the 
JETracer, in 2.8 minutes floor-to-floor. 


Greater accuracy, finer finish and consistent 
quality are provided by completing maxi- 
mum number of surfaces in a single chuck- 
ing and using the JETracer. 


Workpiece, showing multiple diameters accu- 
rately machined in two fast automatic operations. 
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Gisholt 1S 
with Special Arbor 
Makes Impeller Bal- 
ancing Precision, High- 
Speed Operation 


With this arrangement, the producer 
is balancing floor polisher turbine 
assemblies outside the work supports 
eliminating the work of belt-shifting 
and arbor-handling. 


The machine used is the Gisholt 
Type 1S balancer, equipped with a 
special arbor which is not removed 
from the work supports. A hinged 
shroud reduces air-turbulence and 
protects the operator. Because the 
part has large diameter compared to 
width, only single-plane force un- 
balance is measured. 


The Direct Reading Amount Meter 
is calibrated to make one unit equal 
142" drill depth of a %e” drill at the 


This interesting setup reveals how a cost-minded 
producer is getting faster loading—and main- 
taining closer tolerances—in the balancing of 
floor polisher turbine assemblies. 


correction radius. The operator sim- 
ply looks at the meter, marks the 
angle, removes the part and corrects 
it on a nearby drill press using a 142” 
depth scale to speed the operation. 


CUT TIME, IMPROVE QUALITY 


BALANCING IN OVERHANG SIMPLIFIES HANDLING 


rects 25 assemblies per hour with this 
setup. Balancing in the overhang drastically 
reduces workpiece handling while main- 
taining high accuracy. 


250% PRODUCTION INCREASE WITH THIS SETUP 


Hydraulic Drive Converts 
Hand-Operated Lathe to 
Fully Automatic Operation 


You'll be impressed with how this 
manufacturer has accomplished full 
automation on small job-lot produc- 
tion runs. The workpieces are steel 
adjusting screws, produced from bar 
stock in a variety of sizes. 


Here’s how it’s done on a screw 
34" long with 1' 6" diameter—auto- 
matically controlling all operations 
and machine functions with the Lynn 
Hydraulic Drive Unit mounted on the 
rear of the Gisholt Ram Type Turret 


. 
~ 


Lathe. Fed pneumatically against a 
turret stop and chucked, the stock is 
start-drilled, then finish-bored with a 
large drill. The Hydraulic Drive au- 
tomatically backs the drill out to 
clear the chips, then rapid traverses 
back to where it left off before drop- 
ping into feed to continue drilling. 
Spindle speed automatically decreases 
as tools on the front cross slide form 
the O.D.—drops into a lower speed 
as the O.D. is threaded—and into 
another low speed as radii are formed 
on the finished part and on the end of 
the bar stock. A tool on the rear 
cross slide cuts off the finished part, 
which drops into a basket mounted 


LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 


on the hexagon turret for easy re- 
moval by the operator. 


Former f.t.f. time with the hand- 
operated machine on this job was 8.1 
minutes—now cut to only 3.25 min- 
utes floor-to-floor by the Lynn Hy- 
draulic Drive, with no additional 
setup time required. 


This setup increased production, eliminated 
human error, and provided automatic oper- 
ation for existing equipment at the lowest 
possible cost per unit. 


Finished workpiece, compietely machined from 
bar stock in one fast, automatic operation. Class 
3 threads are no problem with the Lynn Hydraulic 
Drive arrangement. 


4 Hydraulic drive unit (right) and pneumatic bar 


feed provide complet tomatic operation for 
hand-operated turret lathe. Note special cam 
plate on rear of turret ram to close die head as 
turret indexes. 
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Here’s how Ajax Iron Works, Corry, 
Pa., saved the cost of a special pur- 
pose machine through smart tooling 
on a standard Gisholt 3L Saddle 
Type Turret Lathe. 


The workpieces are tough steel 
cylinder blocks for Triplex Pressure 
Pumps used in oil well reclamation 
projects. Made in small lots in vari- 
ous sizes, their production could not 
justify a special purpose machine. 
Also important, the many other jobs 
to be performed, required a rugged 
saddle type turret lathe. 


Ajax solved the problem with a 
special fixture to hold the workpiece 
during machining. This fixture is 
mounted on a bridge-type cross 
slide base, with a manually operated 
handwheel providing transverse 
movement. The base is attached to 
the hexagon turret to receive longi- 
tudinal movement. To begin machin- 
ing, the block is located against a 
positive stop on one end and clamped 
on the other. For the remaining three 
faces, a centering plug is used in the 
center hole of the previously ma- 
chined face for accurate location. The 


Here’s how a cost-wise manufacturer 
is handling one-piece jobs on short 
runs not justifying the extra expense 
of a large machine. 


WITH THE GISHOLT MASTERLINE 


TWO MACHINES FOR THE PRICE OF ONE 


Fixture Converts Standard Turret Lathe for Precision Boring Operations 


TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 


part is positioned transversely against 
positive stops in either direction for 
the holes on both sides of center. 


Special fixture holds close tolerances easily, 
and when not in use is easily removed to 
use lathe for conventional machining opera- 
tions on other parts. 


ATTACHMENT ON LATHE CUTS COSTS ON SHORT RUNS 


No. 4 Superfinisher Provides Required Finish 
in Minimum Time, Saves Machine Investment 


The workpiece—a steel axle used 
on one of today’s modern commer- 
cial aircraft—is of 50-53 Rockwell C 
hardness. To provide the fine finish 


4 


Cylinder block is securely held in special fixture. 
Note tool mounted on spindle nose quick-change 
tool holder and adjustable transverse stops at 
lower right. All four faces are machined as per 
cross sectional drawing. 


and long wear life required for sev- 
eral surfaces, the manufacturer is 
Superfinishing the axles to a high 
degree with a No. 4 Superfinishing 
Attachment mounted on a turret lathe. 


In addition to obtaining the 3-4 
micro-inch surface finish desired, the 
part is also sized on this job. A slow 
spindle speed combines with a fast 
traverse and fast oscillation rate for 
the roughing operation, and a fast 
spindle speed is used with a slow 
oscillation and traverse rate to finish 
each bearing surface. By removing 
amorphous “‘smear’’ metal, the 
Gisholt Superfinishing process as- 
sures longer, safer wear-life on the 
axles’ most critical areas. 


Use of Superfinishing attachment utilizes 
existing machine, improves product per- 
formance and quality. 

Close-up of operation, showing Gisholt No. 4 


Attachment used to Superfinish 6 diameters on 
commercial aircraft axle. 
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Interrupted 
Cut and Contour 
Machining Easily 
Handled by No. 24 
with Gisholt JETracer 


You'll like the way this producer is 
turning out steel tank idler arm forg- 
ings with the powerful No. 24 Auto- 
matic Production Lathe. Special 
equipment includes a JETracer on the 
rear independent slide, plus a 2-speed 
motor arrangement to provide cor- 
rect machining speeds when facing 
and turning. 


The part is held between centers, 
with a special face plate fixture lo- 
cating the work and driving against 
the large O.D. radius. All cuts are 
made separately, with each slide per- 
forming a rough and finish pass. The 
front tool slide faces at 60 rpm and 
.015” feed (306 fpm), and has auto- 
matic tool relief. Two tools divide 
the length of cut to shorten machining 
time. A special step-over cam arrange- 
ment repositions the front carriage 
and its tools for the finish pass. The 


MACHINES ALUMINUM AND CAST IRON 


Workpiece supported between centers using special fixture to locate and drive. Note JETracer on rear 
slide, with stylus at rear of cam roll. Different templates on each face are for different lengths of cut- 


JETracer—controlling the rear slide 
which turns all diameters on the idler 
arm at 180 rpm and .015” feed (259 
fpm)—uses a 4-position indexing 
cam roll permitting up to 4 automatic 
passes if needed. Floor-to-floor time 


Completes Part in Single Chucking with 
Back-Facing Attachment on Simplimatic 


Every second pays off in this job. In 
one chucking on a Simplimatic Auto- 
matic Lathe, the manufacturer is han- 
dling brake drums 1134" in diameter 
and 242” deep—machining the alumi- 
num shell and cast iron braking sur- 
face insert at the same time and get- 
ting a fine finish on both. 


The conventional air chuck could 
not be used, because the spindle bore 
had to be cleared for mounting a 
back-facing attachment. A power 
chuck wrench operates the scroll 
chuck, gripping the work onthe O.D., 
locating against the back of the part. 
The back-facing attachment does the 
back side of the web, while tools on 
the two front slides handle all sur- 
faces indicated on the layout. 


Eleven tools machine 10 surfaces in just 2.4 
minutes f.t.f. time, with minor adjustments 
handling either front or rear brake drums. 


on the 18" long, 5%” major radius 
part shown is just 21.1 minutes. 


JETracer provides maximum accuracy with 
minimum operator effort; is easily set up for 
other workpiece sizes. 


Close-up showing workpiece in chuck, back- 
facing attachment at left center and slide tool- 
ing. Note rigid support for all tools. 


THE GISHOLT ROUND TABLE represents the collective experience of specialists 
in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


Madison 10, Wisconsin 


TURRET LATHES « AUTOMATIC LATHES ¢ SUPERFINISHERS »« BALANCERS «+ SPECIAL MACHINES 
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Automatic feed transmissions on 

newest type Conomatic Six Spindle Bar 

Machines have to deliver a powerful, 

steady tool drive under heavy loads for 

precision carbide machining. Feed shaft 

bearings must be rugged—precise. 
They're Federal Ball Bearings. 


so much of industry turns on 
FEDERAL ball bearings 


Machine tools—motors—or moving vans! At plant, home, 
machine shop! On the highway, on the farm—where there’s 
anti-friction work to be done, you'll find Federal Ball 
quiet a motor... Bearings quietly and efficiently on the job. Hundreds of 
types — 12,000 sizes — produced by this 50-year-old 


Th thh today’s precision-built 
manufacturer of ball bearings...exclusively. 


motors whispers the efficiency of 


every part. Here, too, Federal Ball When Federal Ball Bearings are a part of so many things 
Bearings quietly perform their continuous, you use, shouldn't they be a part of the things you make? 
anti-friction assignment — whatever 

the size—whatever the type. Just off the presses! 175 pages of ball bearing and engineering 


data —FEDERAL’s NEW CATALOG! Just drop us a line 
and we'll speed you your copy. 
THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, N. Y. 


Bederal BALL BEARINGS 


One of America’s Largest Ball Bearing Manufacturers 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—41 


: 
to feed a tool... 
| | CONomaric 
S&S 
‘ 
j 
G-E Medium Induction Motor 
= 
—~ 
~ wai | 
é 


h's not always possible to launder all the chips or filings out of ordinary wiping 
material. Chips come back to scar men and metal, to plague your production 
line. This man has already had four wiper cuts. 


They're easy to distribute... They really soak up oil... Always a clean one handy... Just toss ‘em in the trash... Ww 


Be 
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Chips can't hide in a clean Scott Wiper. Each Wiper is brand new, fresh from 
the carton. A man takes a Scott Wiper as he needs it . . . uses it for his face, 


hands, his product. 


had none! 
The difference is... Scott Wipers 


Tae is sanitary wiping. A man 
uses a Scott Wiper thoroughly, 
throws it away—takes a new one. 
No danger of cuts from hidden 
chips . . . no fear of skin infection 
from dirty wipers . . . when you 
take a fresh wiper from the carton. 


And because Scott Wipers are 
disposable you save in many other 
ways. Sorting and baling are elimi- 


nated. Handling and distribution 
are simplified. Laundering becomes 
a thing of the past. 


Your local Scott representative 
or distributor is ready to demon- 
strate in your plant any time you 
say. Call him or mail this coupon 
right away. 

Another quality product of . . . 

SCOTT PAPER COMPANY 


De 


Scott Paper Company 


pt. W-5, Chester, Pa. 


Please send me more 
information about 


Scott “Throw Away” Wipers. 


Position 


Address. 
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complete line 
The Nichols Miller, with “rise-and-fall” spindle, is 
one of the most precise, universal machines 
available today. The four models shown, fill 
most basic requirements —whether for single 


parts with simple set-up, or multiple operations 

on mass production jobs with tolerances to 
“tenths”. Their versatility makes possible such 

operations as facing, boring, recessing, turn- 


ing, slotting, key seating and contour milling, 


as well as regular milling. According to 


requirements, screw or lever longitudinal 
and transverse table feeds are available 
optionally. “The miller that uses its head” 


is your best choice—and one of in- 


3 EL dustry's greatest values. If you want 
10ON production to “tenths”, investigate 


the Nichols Miller. 


CONDENSED SPECIFICATIONS 
Table Working Surface 634” x 21” or 30” 


SEMI-AUTOMAatic MODEL 


“the miller that uses head 


Write today for the Nichols general catalog, which 


describes the six models of Nichols Millers. Asound, 
color movie “the Miller that Uses its Head” is avail- 
able for free showing. May we reserve it for you? 
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MANUFACTURED BY W. H. NICHOLS COMPANY WALTHAM, MASSACHUSETTS 
‘ 


NICHOLS-MORRIS CORPORATION. 


For more information fill in page number on Inquiry Card, on page 263 


Longitudinal Travel (screw or lever) 10” or 19” 
Transverse Travel (screw or lever) 7” 


Vertical Travel — Knee 134%" 
Rise and Fall of Spindle 4k” 
Selective Speed Ranges up to 5000 R.P.M. 
Weight 1250 Ibs. 


76-E MAMARONECK AVE. 
WHITE PLAINS, N. Y. 
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Announcing... 


A sensational new concept in 
abrasive manufacture and performance 


ABRASIVES 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


= 


...@ revolutionary Norton development 
| for new “TOUCH of GOLD” economy 


You Can SEE The Difference! The new Norton 44 
ALUNDUM abrasive (right in illustration) differs radically 
in appearance from ordinary aluminum oxide abrasive 
as you can see from the 2 pieces shown here. The finer 
grain structure of “44” indicates its much denser, 
tougher composition. And the money-saving perform- 
oe ance of this modern new abrasive is just as easy to spot 

— every time 44 atunpUM wheels go to work for you. 


NORTON 


ORTON) 


! in a wide range of grinding jobs 


In new 44 atuNnpuM abrasive Norton brings you a com- 
bination of grinding quality, versatility and economy that 
has never before been equalled in a non-premium abrasive. 

We want to emphasize that point. Although 44 aLuNDUM 
is non-premium priced, right there its resemblance to any 
regular aluminum oxide abrasive ends abruptly. It is 
definitely different and better in every way. 

“44” is made differently, by a special, Norton-developed, 
electric furnace process that results in extreme toughness 
and ruggedness. This makes “44” the top performer for 
heavy duty grinding. 

“44” performs differently. Compared to other non-pre- 
mium priced aluminum oxide abrasive wheels, the new 44 
ALUNDUM wheels cut faster, grind cooler and last longer. 
They hold form better, finish better and give more pieces 
per dressing. These are your ‘Touch of Gold” advantages 
that improve product quality, while reducing grinding time 
and costs. 

**44°” does more jobs. While not a cure-all, this new 
abrasive is a topnotch performer in widely varying types of 
grinding. For example: 


PRECISION GRINDING ROUGH GRINDING 


CENTERLESS SNAGGING 
INTERNAL WELD GRINDING 
CYLINDRICAL BILLET GRINDING 


THREAD GRINDING DISC GRINDING 


MOUNTED WHEELS 
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Proved In 1100 Tests. Before being offered to industry, 44 aLunpUM wheels had 


the thorough testing given to every new Norton product. Over 1100 different tests 
were made — throughout the country and across ‘‘44’s” entire job range. Here are 
some typical test reports: 


CENTERLESS GRINDING 
Job: Steel bushings. Report: “Faster cut, 
longer life and better finish.” 
Job: Miscellaneous parts. Report: ‘44 
ALUNDUM wheels much more versatile for 
different materials and set-ups. Time cut 
on one 14-hour job to 10 hours.” 


CYLINDRICAL GRINDING 


Job: High speed steel dies. Report: “More 
ieces per dressing, cooler cutting, 30% 

ae ife. Best wheel ever used.” 

Job: Miscellaneous steel parts. Report: 

**10% more pieces per dressing and 10% 

longer wheel life.” 


INTERNAL GRINDING 


Job: Heavy duty hardened steel bushings. 
Report: “Even breakdown with excellent 
cutting action and less glazing. Half the 
dressings required with previous wheel.” 
Job: Steel gear housings. Report: ‘44 
ALUNDUM wheels freer cutting, hold form 
better with less dressing and improved 


finish.” 


SNAGGING 


Job: Offhand snagging, welded iron sec- 
tions. Report: “80% longer wheel life and 
much faster cut.” 

Job: Offhand grinding steel parts. Report: 
"Faster cutting, better finish, much less 
burn.” 


Adding Up 


DISC GRINDING 


Job: Coil springs. Repert: “Production in- 
creased from 100,000 to 125,000 springs.” 
Job: Stainless steel castings. Report: 
“Freer cutting, less burr and longer disc 


life.” 


Anything you can grind with non-premium priced aluminum oxide 
abrasive you can grind with 44 aLUNDUM abrasive — in every case at 
least equally well, in most cases a great deal better. 

And you can do more jobs with tough, versatile ‘44’, A real work- 
horse abrasive, it delivers thoroughbred performance that means more 


and better grinding for less money. 


44 aLUNDUM wheels are available in all the popular Norton bonds. 
Already these new wheels are solving a lot of grinding problems, for 
a lot of users. How about letting them tackle yours — right now? 

See Your Norton Distributor for further facts. Or write to the nearest 


district office of Norron Company, Worcester 6, Mass. Distributors 


in all industrial areas, listed under ‘Grinding Wheels” in your phone 
book, yellow pages. Behr-Manning Company, Troy, N. Y., division 
of Norton Company. Export: Norton Behr-Manning Overseas Incor- 


porated, Worcester 6, Massachusetts. 


MOUNTED WHEELS 


Job: Snagging cast steel. Report: “Faster 
cut and 30% longer wheel life.” 


Job: Deburring steel welds and stampings. 
Report: “Four times longer lasting, with 
equal rate of cut.” 


NORTON 


ABRASIVES 


Galaking better products... 
to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels 


Grinding Machines « Refractories 


BEHR-MANNING PRODUCTS: Coated Abrasives 


Sharpening Stones + Behr-cat Tapes 


| 
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“NORTON CITY”"—ABRASIVE 
CAPITAL OF THE WORLD, 
contains over a mile of build- 
ings, housing the most modern 
equipment ever -devised for 
producing grinding wheels and 
other abrasive products. Here, 
too, 180 technicians in 19 
specialized laboratoriés main- 
tain Norton’s long leadership 
in research and development. 
From this leading source of 
abrasive progress have come 
many news-making “firsts” — 
to which new 44 aLUNDUM 
abrasive is the latest addition. 


COMPLETE STOCKS, STRA- 
TEGICALLY LOCATED. Gigan- 
tic stockrooms in the Wor- 
cester plant hold products 
totalling over 500,000 different 
grinding combinations. Norton 
warehouses are located in im- 
portant industrial centers. 
Both the Worcester _stock- 
rooms and the regional ware- 
houses carry generous supplies 
of the new 44 aLuNDUM wheels. 
And your Norton Distributor 
is careful to keep his own 
stocks — including 44 aLuN- 
puM wheels — fully adequate 
to the needs of his area. 


Your Norton Distributor, one of over 315 
in the United States alone, is your direct 
connecting link with the largest, most 
efficient service and supply system in the 
entire abrasive field. He can serve you in 
many important ways. For example: 


The world’s broadest line of abrasive 


products to choose from. 


Practical aid in any grinding problem. 


On preceding pages you've read the benefit story of a great new 
Norton product. Here is... 


The service story behind the new 4 ALUNDUM abrasive 


+ 
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CE AND PLA 


NORTON COMPANY 


WORTESTER = MASSACHUSETTS 


@ NORTON BRANCH WAREHOUSES 
4& NORTON BRANCH OFFICES 
© GRINDING WHEEL DISTRIBUTORS 


Aid forunusual problems he can always 
call in a Norton Abrasives Engineer. 
Prompt deliverves—and emergency deliv- 
eries to help you avoid costly shut-downs. 

Ask him for details on how the new 
44 atunpUM wheels can bring you the 
product-improving, profit-boosting 
“Touch of Gold”. Or write your nearest 
Norton district office. 


NORTON 


ABRASIVES 


dulaking better products. . 
to make your products better 
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WADELL 
AUTOMATIC CYCLE A COMPLETE HIGH PRECISION 


The purely mechanical move- 
ment of the table, including, BORING MACHINE FOR $4'760.* 
rapid approach, feed, dwell ¥ 

ard rapid return is controlled 
by a simple plate cam. Pick off 
change gears allow regulation 
of the feed rate. The cam shaft 
has extra positions for synchro- 
nizing an index table and, or 
automatic holding means. 


SAVES FLOOR SPACE 
Vertical, compact design re- 
quires only 2'% ft. x 3 ft. of 
valuable floor space. 


SUPER PRECISION 
Wadell modern facilities and 


craftsmanship assures extreme 
accuracy. All moving parts are 
electronically balanced to the 
highest standards. 


HIGH PRODUCTION 


‘ The Wadell tenth accuracy in- 
ie dex table provides high produc- 
tion potential. Chute loading 
and other automatic loading 
set-ups are readily adaptable. 


spindles; ready to operate. 


GREGORY RUFFA ADVERTISING 


Typical tooled set-up 
with Automatic Indexing Table 


ard Machinery; Dayton - Columbus - 
; Sytacuse, N ? Cleveland, K. De Mich., 
tsHale, Ariz., Wilson Machinery Corp.: Montreal ‘Toronto - Fa Windsor ‘Ottowa, Canada, Williams & Wilson. Ltd 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—45 


| Oil-tight » Water-tight Dust-tight 


Ht me Protected against oil and water seepage by Sealtight oil-resistant rubber 
ef diaphragm. Rated for 600 volts, AC or DC. Meets requirements of Joint 
el industry Committee and National Machine Too! Builders’ Association. 


/f EASY REPLACES EXISTING SWITCHES —Designed for mounting in 17%," 
diameter holes on standard pane! mounting centers, this switch easily 
replaces existing switches. Accommodates panel thicknesses of i,” te 1/4 
in 14)” increments. Full interchangeability of units and their components 
permits ready adaptation to multiple assemblies. 


Units are available in filush-plate or enclosed 

mountings, and are adaptable for special 


panel assemblies. 
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CONTROL 
SW/TCH 


Made by machine tool builders 


to machine tool specifications 


How often have you, when designing a machine tool, wished for a control station unit 
designed and constructed “‘as a machine tool builder would build it.”’ 

If you have been so handicapped in the past, you’ll want to take a good close look 
at the NEW Namco GOLD-N-RING Control Station Switch Unit. Built by National 
Acme, builder of the world’s only complete line of bar and chucking automatics, it 
is the only switch made by a machine tool builder with machine tool know-how behind it. 


© It is a heavy-duty switch in every respect. © Heavy-duty terminal screws, with %” thread 
contact, prevent stripping during installation 
© It is oil-tight, water-tight, dust-tight. and permanently secure wires for continuous 


©@ Heavy-duty silver-alloy contact points provide trouble-free service. 
maximum electrical capacity and long life © None easier to install; none more fool-proof. 


For complete details, send for Bulletin ECS-56. Better yet, ask 
for a representative to bring a switch for your examination. 


Electrical Mfg. Division © THE NATIONAL ACME COMPANY ©@ Cleveland 8, Ohio 


V FLUSH PLATES OR ENCLOSURES accom- V SINGLE AND DOUBLE POLE CONTACT BLOCKS can V_ BRASS INSERTS molded in 
modate any combination of individual push be used interchangeably with the several types of block permanently hold stationary 
button, selector or pilot light assemblies. Box GOLD-N-RING push button and selector operator contacts. They also provide more 
covers and flush plates are provided with heads. Design provides easy access for secure wiring thread support for the No. 8-32 
captive screws to facilitate installation. Easy- (or use of stake-on lugs) without interference. Fixed terminal screws that are equipped 
to-read, interchangeable legend plates lock and movable contacts are completely enclosed by with captive flat and lock type 
securely into position. heavy plastic shields. washers. 


BUNT AS A MACHINE [O01 BUILDER WOULD BUILD IT: Plastic shields (A) completely W INTERCHANGEABLE ““GOLD-N-RING” COLLARS come in 3 
enclose contacts. Main tilock (B) is unit-moided to assure alignment and simplify different heights. Buttons can be made either extended or 
assembly. Fully guided plunger (C) of cross-head design, prevents binding. Oil- flush type merely by changing coller. Buttons are of non- 
resistant rubber diaphrigm in operater head (D) completely seais out oii, woter fading giass-filled polyester and come in on assortment of 
and dust. Easy-to-read ‘egend plates (E) lock into position by “GCLD-N-RING” (F). colors to conform with standard codes. 


day... 


TOTALLY ENCLOS 


BRAND NEW FROM THE GROUND UP 


crankpin 
Fully concea 
mechanism 
— Enclosed, , tigidly 
in sealed oil bath) 
@ Electro-pneumatic friction clutch norton 
®@ Wider spaced, longer, narrower gibs 
© Wider, box type slide all within gibbing 
@ Precision, hardened, longer-wearing gea 
© Compact, straight ine, spo -saving 
frame 


overtiongingt 
mechanisms 
~ No damaging crankshaft ¢ 
~ Full support to wide e dies - 


slide 


Substantially inc heed die ite 
~ Smoother, safer press performa 
simpler, thriftier 


industry at os Machine Tool Show! The press 


s born to do more than any O.B.I. ever built! — 
Get the spectacular facts and figures on 


E, Front-to-Back Crankshaft Inclinable. It outmodes 


within ‘its range 75 to 200-ton 


Please rush new Bulletin 56 with all the 
facts on your brand new Series E Inclinable. 


Title 
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CINCINNATI 


“Vy HAPERS « SHEARS « BRAKES 
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New design in Cincinnati Shears has brought a new quiet 
and accuracy in performance. 


New low rake has increased accuracy—producing blanks to 
very close tolerances with straight clean edges. 


The new design, powerful hydraulic holddowns operate 
quietly and assure full pressure for holding. Front control of 
the power back gauge saves time in operation and gives a 
positive, accurate, easy control of gauging from operator’s 
working position. 

Write for catalog S-7R. 
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Grand Prize 
ARMAND MONARD 
9404 211 Street 

Queens Village 28, N.Y. 


HERE ARE THE WINNERS 
IN JONES & LAMSON’S 
NEW HORIZONS CONTEST 


2 Second Prizes 


ANDY TOROK 

19322 Santa Clara 
Detroit 19, Michigan 

W. H. BRAUN, JR. 
11048 Blix Street 

N. Hollywood, California 


3 Third Prizes 


CHARLES LEO SADON 

24 Endicott Street 

Saugus, Massachusetts 

JOSEPH C. BARRETTE 

24 Rosedale Street 

No. Providence 11. Rhode Island 
LEON HAROLD RICE 

RFD #2, Church Road 

Bedford, New Hampshire 


10 Fourth Prizes 


Edward M. Alexander 
RR 1, Box 234 
Mooresville, Indiana 


C. L. Robinson 
1826 Chippendale Street 
Houston, Texas 


Daniel J. Ruggiero 
Main Street, Box 7 
Jonesville, New York 


George G. Perla 
2331 Colonial Avenue, S.W. 
Roanoke, Virginia 


| Thomas M. Jackman 
[ 31909 Saginaw Court 
Wayne, Michigan 
Louis Marcolivio 

| 260 Webster Avenue 
Providence, Rhode Island 
14 Euclid U. Lebert 
14 408 Hillside Drive 
ta Anderson, South Carolina 
Bruce J. DeNeve 
79 Varian Lane 
Rochester, New York 
Edward Gagne 
30730 Horse Island Drive 
i Gibraltar, Michigan 
Frank S. Wozniak 
2331 Harrison Street 

Schenectady 6, New York 
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sil heartily congratulates the winners of the Jones & 
cog, Lamson NEW HORIZONS CONTEST. As winner of 
the Grand Prize, Mr. Monard, who is Methods Engineer with 
Control Instrument Co., Brooklyn, N. Y., receives a Two- 
Weeks Luxury Vacation Trip for Two, All Expenses Paid, to his 
choice of one of the following: Paris, Hawaii, The Caribbean, 
The Canadian Rockies, Plus $400 for spending money, baby 
sitter fee, etc. 

Mr. Torok (Supervisor, Production Process & Design Sec- 
tion, General Products Division, Ford Motor Company, Dear- 
born, Michigan) and Mr. Braun (Process Engineer, Hughes 
Aircraft Co., El Segundo, California) as Second Prize winners 
each receive a Seven-Day All-Expenses-Paid Luxury Vacation 
for Two to Bermuda, Plus $200 spending money. 

The three winners of Third Prizes each receive a Shop- 
master Combination Saw-Jointer Power Tool, complete with 
motor. 

The ten winners of Fourth Prizes each receive a Shopmaster 
Individual Single-Purpose Power Tool (a choice of Saw, Drill 
Press, Jointer, etc.) 

The Board of Judges, in announcing its decision, remarked 
that the general excellence of the many entries received made 
the judging process a most difficult one. 

To all those who expressed interest in this contest, we extend 
our sincere appreciation and thanks. 


JONES & LAMSON MACHINE COMPANY 


512 CLINTON STREET, SPRINGFIELD, VERMONT 


For more information fill in page number on Inquiry Card, on page 263 
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COSTLY “DOWN TIME” REDUCED! 


Uniform quality 


. @ You can keep your drilling operations on schedule with 
and high performance of CLE-FORGE High Speed Drills. These fine quality tools give 


: . superior performance on every set-up ...and you can rely on their 
CLE-FORGE High Speed Drills are ry set-up y y 


uniformity day after day, month after month, year after year. 


<> Why not ask a Cleveland Service Representative for sugges- 
tions on reducing “down time” and increasing production in your 


can help you reach 


shop? Contact our nearest stockroom, or... 


production quotas 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


mu CLEVELAND TWIST DRILL CO. 


1242 East 49th Street Cleveland 14, Ohio 
"EP. Barrus, Ltd., London W. 3, England 
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> _ Before Brushing 


After Brushing 


Pays Off... 
A leading machine company, supplying gears for mining and a variety Zs fo r 1 


of other heavy machinery, uses Osborn's Brushamatic 4 and a brushing 
cycle of 6 seconds a side to finish these gears in lots of 20 and up. 


geen burrs from the teeth and internal spline of 
this gear was once a 5 minute, hand filing operation. Using 
Osborn Brushamatic@ metheds, only 12 seconds are required 
to remove these burrs In addition, power brushing blends all 
surface junctures, reducing fracture-causing concentrations 
of stress. 

An Osborn Brushing Analysis, made in your plant and at no 
obligation, will show how you can improve quality while mak- 
ing similar savings in finishing time and cost. Write The Osborn 
Manufacturing Company, Dept. D-46, 5401 Hamilton Avenue, 
Cleveland 14, Ohio. 


OSB RN BRUSHING METHODS e POWER, PAINT AND MAINTENANCE BRUSHES 
: BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 
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Universal joint spiders. An ingen- 
ious loading device transfers the parts 
from one pair of wheels to the next. 
Four diameters are automaticall 
ground each cycle. Cacia 
Fimatic No. 2 Centerless Grinder. 


» 
Pump shafts. A magazine type work 
loading fixture and automatic infeed 
attachment help to reduce the cost of 


grinding bearing grooves. CinciNNATI 
Fumatic No. 2 Centerless Grinder. 


...and Cincinnati Centerless Automation 
can reduce costs in your shop, too 


Centerless grinding is a “natural” for 
automation. It can be developed to any 
degree required for your production, from 
a simple feed cycle to a complete line. 


you to consider Cincinnati first. Only Cin- 
cinnati can give you the advantage of long 
experience and a choice of six sizes of cen- 
-terless grinders. May we hear from you? 


Cincinnati Centerless grinding specialists 
have been doing this type of work for 33 
years. That's one reason why it will pay 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


Rocker arm shafts are loaded into the hopper at the left and trans- 
ferred by conveyor from one Cincinnati Fimatic No. 2 Centerless to 
the next, and finally through the Cincinnati Fimatic Centerless Lapper 
at the far right. 


utomotive valves. Parts are received from an overhead conveyor 
nd automatically ground at the rate of 22 per minute. CinciINNATI 
ILMATIC No. 2 Centerless Grinder. 


CENTERTYPE GRINDING MACHINES + CENTERLESS GRINDING MACHINES + ROLL 
GRINDING MACHINES + SURFACE GRINDING MACHINES + CHUCKING GRINDERS 
MICRO-CENTRIC GRINDING MACHINES + CENTERLESS LAPPING MACHINES 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—55 
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symbols 
a = Addendum 
= Center distance 


c Clearance 
d = N pitch ter of 
worm 


d. = Outside diameter of worm 
dx = Root diameter of worm 


=: Nominal pitch 
gear or diag 
central_p 
dep 


Sce width of gear 


e width of worm 


See the newest deve! in Mechanical Power Trans- 
mission ot ovr Booth rr80—22nd National Power Show, 
New Coliseum, New York City, November 26-30. 


Compactness * High Shock load and over-load ca- 
pacity * Easy maintenance * Interchangeability of 
Components * Smooth torque flow * Positive control 
of work on driven machines * Long service life (worm 
gearing frequently improves with use) * Trouble-free 


performance * Good efficiency. a 
Worm grinding is an operation which is essential to Any Worm Gearing, is, of course, only as good as 
successful worm gear operation... When worms are z é 
heat-treated for maximum surface hardness, the harden- the knowledge and equipment of its maker, plus the ° ° 
ing process often produces changes in the lead angle quality of alloys and methods used in making both 
and tooth profile, and always leaves a rough scaly 
en Wen Worm and Worm gear—This is where “Phillie Gear 
| correct errors of lead and profile, and produce a mirror- is really tops. 
| smooth surface finish, which is highly important to worm 
b; gear tooth action. Philadelphia worms up to 12” pitch Send for 72-page Gear Book Book #G-655, 
| diameter, 1 diametral pitch, are thread ground on which tells you all about We about Worm Gear- 
| our modern equipment. ing, as well as other types of gears. 


® 
i phillie gear PHILADELPHIA GEAR WORKS, INC. 


| ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
| Offices In all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS ¢ LIMITORQUE VALVE CONTROLS ¢ FLUID MIXERS ¢ FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. e Lynchburg, Va. 
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radial 


Your many demands for a high-speed light-duty 
radial are met —completely and economically —by 
this new Gilbert 3 ky machine. Compare the fea- 
tures at the right with other radials of equal ca- 
pacity, and you see why the Gilbert is the best buy 
in its class. Traditional Gilbert accuracy, fast re- 


sponse, and wide-angle work visibility make your 
shop more productive, more versatile. Variety of 
bases, runway mounting, or tables available. Get 
all the details in Bulletin 255. 

The Cincinnati Gilbert Machine Tool Co. 

3346 Beekman Street, Cincinnati 23, Ohio 


‘ 


Automatic 
tches 
Boring Mill 
Accuracy 


and quickly converts for five different jobs 


4 
& 
i 
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This Natco two-way machine stepped in where automatics 
“fear to tread!” It replaced a precision boring mill, speeded 
production and didn’t give up a tenth in accuracy! At The 
Frank G. Hough Co. boring mills were used for exacting 
tolerances on transmission parts for the Hough Payloader®. 
Higher production was desired. 

Now with a Natco two-way automatic, Hough is getting 
production rates—not job shop rates. The Natco bores 
diameters to within .0005”—-square with mounting face 
within .0005” per inch bore length. The machine also cham- 
fers, counterbores and notches boss contours. 

Versatile too! Hough processes five different transmission 
housings or covers with a single machine. After a typical 
production run averaging 100 parts, the machine is quickly 
converted to another job. 

Ask for information about the PAYD (Pay-As-You-Depre- 
ciate} Finance Plan. 


Currently 86°% of Natco’s shipments are on or ahead of schedule. 


National Automatic Tool 
Company, Ine. Richmond, Indiana 


Multiple-spindle drilling, boring, facing and tapping machines. 
Special machines for automatic production. 


Call Natco offices in Chicago, 
Detroit, Buffalo, New York, 
Boston, Philadelphia, Cleveland 
and Los Angeles; 

distributors in other cities. 


Notes 


from 
Natco... 


Middle Age Spread 


Having reached the age of 55 feel- 
ing as spry as the day we started, 
we at Natco are going to spread 
out. The demand for our products 
makes this necessary since we’re 
anxious to give our customers the 
kind of deliveries they need. 


After Jan. 1, 1957, when the job 
is finished, we'll have eight acres 
under one roof at our Richmond, 
Indiana plant. We figure it will in- 
crease our production capacity 
about 50%. 

To take care of the increased need 
for Sales Service, we’ve already in- 
creased our staff about 50% and 
provided them with new efficient 
quarters. 


Appreciating Depreciation 


Depreciation, we’ve come to real- 
ize, is one of the least understood 
and most important aspects of the 
business picture today. Though 
we're far from experts on the ins 
and outs of this complex subject, 
we've undertaken to discuss the 
importance of looking at deprecia- 
tion realistically in our current 
FORTUNE campaign. We’ll be 
happy to send you reprints if you'll 
drop us a line. 
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When you plan 


for COST REDUCTION 
—use this time-proved 


FORMULA 
Selection from the 

€ATALOG DISTRIBUTOR 
All the parts you need = anywhere in U.S. or Canada You a 
from the complete line of for prompt delivery ¢ You save time and expense bd 
7124 OFF-THE-SHELF- You get recognized top-rating 
STANDARDIZED PRODUCTS AT FACTORY PRICES in quality and performance 


Get the NEW 
Catalog No. 56 


576 PAGES — lists all products 
You'll find hundreds of new products, new models, BOSTO 


new sizes — and 50 pages of simplified Engineering 


Data to help you plan new efficiency, new economy is right 
in any transmission hookup. Boston Gear Works, here! 
65 Hayward Street, Quincy 71, Massachusetts. woh 


CALL YOUR 


DISTRIBUTOR 


For nearest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 


7124 ‘‘OFF-THE-SHELF’’ TRANSMISSION PRODUCTS FROM STOCK -AT FACTORY PRICES ASK FOR CATALOG 
— STANDARD STOCK GEARS —— SPROCKETS & CHAIN SPEED REDUCERS BEARINGS OTHER PRODUCTS — 


MITER COURS AND. SPROCKETS PATIOMOTORS FLANGED REDUCTORS 


BOSTON GEAR BRONZE BLARINGS 


56BG-NC-25A 
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MACHINE 


PREPARED BY THE SENECA FALLS MACHINE co. “THE Qo-owing PEOPLE” sENECA FALLS, NEW YORK 


position until the chuck jaws automatic- 
ally close, and then retracts to the relieved 
position. 


TC 
Be 


= The machining cycle starts with the Front 
hs iF Carriage and Overhead Slide tools ap- 

=e proaching the work piece in rapid traverse. 
They then slow down to feed and finally 
return to the starting position in rapid 
traverse. Upon completion of the machin- 
ing, an automatic work catcher swings 
forward, the chuck jaws are retracted and 
the work piece is ejected into the iron hand 
by means of the spring-loaded work eject- 
or shown in the line drawing. The work 
catcher is then retracted and the finished 
piece drops into the unloader chute at the 
rear of the machine. 


LOADER CRADLE 


The entire operation is fully automatic, 
P and a production of 147 pieces per hour 
So-swuy IMP AUTOMATIC LATHE is easily maintained. Our engineers are at 
M ACHIN ES C AST IRON SLEEVES your service to solve your automatic ma- 


chining problems. Write for Bulletin N50B. 


AT A FAST PACE SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


PROBLEM: To bore, face and partially turn 
cast iron sleeves on a full automatic cycle in- 
cluding loading and unloading. 


SOLUTION: A Lo-swing IMP Automatic Lathe 
was selected for this job due to its rigidity, 
compactness and productivity when equipped 
~=with Seneca Falls Automatic Injector Type 
Work Handling Equipment. 


The cast iron sleeves, 1-13/16” in diameter 
and 2” long, are delivered at the machine 
direct from the foundry and are placed in the 
feeder chute where they flow by gravity into 
a loader cradle. In this position, the sleeves 
are picked up, one at a time, by the pneu- 
matically operated injector plunger, and in- 
jected into the three-jaw air-operated chuck. 
The injector plunger remains in the advanced 


COSTS ARE LOWER WITH So-swincy 


CG 
~ THREE JAW AIR OPERATED CHUCK 
WORK CABBHER ‘ 
: 
N\ 
| TOP VERTICAL SLIDE 
| 
| | 
i 
| ri 
FINISH BORING CUTTER 
ROUGH BORING CUTTER t ‘ — FACING TOOL 
La TURNING TOOL 
' 
CHUCK JAW OPERATING PLATE H ‘ 
AIR-OPERATED THREE JAW CHUCK ~ wom 
TOOL LAYOUT "33N-108, 
< 


Ingersoll-Rand 75 H.P. Air Compressor 
Equipped With a 2-feed Madison-Kipp 
Model SVH Lubricator. 


Machines of great performance use the most 
dependable oiling system ever developed 
MADISON-KIPP 


Z ‘ 
“tthe Cit .. by the measured drop, 


from a Madison-Kipp Lubricator is the most dependable method of 

lubrication ever developed. It is applied as original 

equipment on America’s finest machine tools, work engines 
and compressors. You will definitely increase your 
production potential for years to come by specifying 
Madison-Kipp on all new machines you buy, where oil under 

pressure fed drop by drop can be installed. There are 

6 models to meet almost every installation requirement. 


bd MADISON-KIPP CORPORATION 
203 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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Another example 


W-1139 


No. 303 Stainless Steel Forging 


653 oddly shaped, non-magnetic workpieces 


Blanchard Surface Grinders are noted for their unusual versatility —like 

grinding small, non-magnetic stainless steel forgings in quantity. 

In the first operation, 653 forgings are loaded and blocked between rings 

on a No. 18 Blanchard, with 36” magnetic chuck (stock removal .010"). 

Parts, chuck and rings are sprayed with oil, and moltea sulphur is poured 

around the parts to hold them. After grinding, the sulphur is easily 
stripped away. 
iq This entire operation takes only hours — including preparation 
of the sulphur. 
In the second operation, 44 pieces are set in a notched steel ring. Tilting 
the wheelhead and maintaining wheel pressure in one direction holds these 
non-magnetic pieces in the notches. Stock removal from this surface is 
.030’, to tolerance of =.003. Each load takes eight minutes — floor-to-floor. 
As a result of this ingenious workholding, each piece is ground on both 
sides in a fraction of a minute, at less than 98% abrasive cost for all 653! 
That’s typical of the convenience and economy of grinding on a Blanchard 
—whether the parts are magnetic or non-magnetic! 


Send for free copies of “Work Done on 
the Blanchard”, 4th edition, and 
“The Art of Blanchard Surface Grind- 
ing”, 3rd edition—recently revised. 


PUT IT ON 
THE BLANCHARD MACHINE COMPANY | 
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64 STATE ST., CAMBRIDGE 39, MASS., U. S. A. 


«Ast Operation—653 pieces 
| => effe 
ss of Blanchard versatility 


& 


PRECISION MILLING 


calls for this 


Heavy Duty 
MILLING SPINDLE 


See for yourself! Here is one sturdy 
package with a massive shaft, and double 
row cylindrical roller bearings and ball 
thrust bearings that support your cutting 
tools rigidly to do their best work. 

POPE P-12000 Series Belt Driven Pre- 
cision Milling Spindles are operable in 
any position. They come in sizes from 1 to 
50 HP with standard milling machine 
tapers in the nose from #10 to #60. Bul- 
letin S-8 gives complete dimensions. Let 
us mail you a copy. 

POPE Heavy Duty Milling Spindles are also 
available in P-2500 Series, MOTORIZED, from 
1 to 100 HP, totally enclosed, fan cooled; an 
in high cycle, water cooled units. 


Fer dependobility, 

frouble-freq: operation 

tion of accw'ate parts — 


PRECISION BORING 


calls for this 


Heavy Duty 
BORING SPINDLE 


For more information fill in page number on Inquiry Card, on page 263 


261 RIVER STREET HAVERHILL, MASSACHUSE 


Look it over! Here is a Boring Spindle 
capable of boring holes round within 
millionths of an inch. It produces fine sur- 
face finishes in the lower micro inch range. 

POPE Super-Precision Heavy Duty Bor- 
ing Spindles are available in both belt 
driven and motorized units to meet a wide 
range of speeds and horsepower. Send us 
your specifications for quotations. 


Pope designs, engineers and builds 
SPECIAL SPINDLES 


No. 112 
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and Valving 

that Ali External 
Pipina is 
Eliminated 


Second Solenoid 
Controlled Pilot 
Operated 
Directional Valve 
Can Be 
Provided Here 
For Control of 


Solenoid Controlled Pilot Operated 


Directional Velve (Optional) 


Additional Operations 
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2.2, 3.7 or 5.2 gpm (@ 1800 rpm) 
Balanced Vane Pump—1000 psi max. 


1, 1% or 2 hp 


Motor (@ 1800 rpm) 


(New NEMA Frame 
Size Specifications) 


Here is a new and extremely compact “package system” for providing 
hydraulic power and control to a wide variety of industrial machinery 


_ applications requiring low hydraulic horsepower. These include clamping, 


gaging, transferring, rollover, elevating, indexing, chuck and clutch opera- 
tions, etc. 

Note the many features indicated on the photograph above. The result 
is improved and simplified hydraulic design . . . also reduced installation and 
maintenance costs. This “package system” has great flexibility . . . is avail- 
able in a wide variety of combinations of standard components assembled 
to suit individual requirements. Pretested and ready for immediate opera- 
tion, it has also the advantage of undivided Vickers responsibility. For further 
information, ask for installation drawings 178706-8. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1403 © Detroit 32, Michigan 
Application Engineering Offices: » ATLANTA « CHICAGO «+ CINCINNATI 
CLEVELAND «+ DETROIT » HOUSTON « LOS ANGELES AREA (EI Segundo) 
MINNEAPOLIS « NEW YORK AREA (Summit, N.J.) « PHILADELPHIA AREA 
(Media) « PITTSBURGH AREA (Mt. Lebanon) « PORTLAND, ORE. + ROCHESTER 
ROCKFORD « SAN FRANCISCO AREA (Berkeley) SEATTLE ST. LOUIS TULSA 
WASHINGT" WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 


*These “package systems” supplement the Vickers line of standard hydraulic power units. 


BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


October, 1956 


in hydraulic power © 
A NEW W control systems 
HYDRAULIC 
PACKAGE 
ENG N. E ND | 
: 


low-cost tooling 
simplicity of set-up 


BEVEL GEAR 
HOBBING MACHINE 


292 Madison Avenue, New York 17, N. Y. 
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TSUSSELL, SOLBROOK & TENDERSON, INC. | 


SAVE TIME AND MONEY 


BY BUILDING YOUR “SPECIALS” 


Ample mounting surfaces for tooling 
and attachments. Tool mounting areas are 
standard, making all tooling interchangeable, 


Central coolant system, 


NOTE: Frent bracket removed te shew spindle crive arrangement. 


Few pieces of production equipment available today can match the practically unlimited 
versatility of this Bodine Basic Machine or the features it offers at such remarkably low 
cost. Equally important . .. while every day sees NEW developments in tooling and applica- 
tion, the BODINE MACHINE and standard tooling equipment remain as well-proved 
BASIC designs from which the “bugs” have long since been eliminated. 


Bodine BASIC Machines are made in four sizes capable of high volume production of a 

wide range of small interchangeable parts, especially where multiple operations are 

required. The Basic Machines and spindle units may be purchased separately OF iM AMY 
combination by those who wish partially or wholly to design and build their own specials, ~ ; 


1BD56L 
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BASIC UNITS 
i + Central and flexible jack shaft drive 
3 6 standard interchangeable table indexes, 
: 4 — for simple timing and adjustment. 
ag 4 standard Basic Machine sizes. 


YOUR STANDARDIZED, FLEXIBLE 
Wide range of standard spindles for ANSWER TO... 


drilling, reaming, tapping, threading, 


milling, screw-driving, etc. 
HIGH PRODUCTION NEEDS 


& 
MULTIPLE TOOLING PROBLEMS 
RAPID CHANGE-OVER 


Service-proved standardized 
automatic feed methods and units. 


Time and again we hear the statement, “If we had known what can be done with a Bodine Basic 
Machine, we would have saved ourselves a lot of headaches in building our own specials.” 

Simplicity is the keynote of Bodine Basic design... simplicity combined with positive precision 
operation and control to assure accurate repetition of production cycles. 

A single main drive camshaft times and controls all indexing and tool feed motions with full provision 
for simple, precise mechanical adjustment. This permits extremely accurate timing of all operations 
in the cycle with positive mechanical interlock. It also makes for ideal accessibility for changing of 
cams, aiding in rapid change-over. 

Another important Bodine feature is the very broad range of standard spindle types and sizes available, 
which can be modified if necessary to meet essentially any practical need. Drill spindles are avail- 
able in four standard sizes and are easily adjustable for a wide range of speeds. They carry a micrometer 
adjustment fcr extremely fine setting. Bodine specially designed tapping spindles can consistently 
maintain Class 2 (plus) fits. Lead screw units are available for Class 3 fits. Horizontal, angular and 
inverted spindles are fitted to many machines. 

Furthermore, you no longer need to consider the investment in a “single-purpose” machine at produc- 
Screw-inserting mechanisms tion termination. Investigate these unusually successful Bodine Basic Machines and methods. In nine 
available as complete units. cases out of ten, we can give you a PRE-TESTED answer to your problem at far less cost. Write out- 
lining your needs . . . or send us prints and samples for analysis. . . to Dept. M-10. 


Standardized spindles for horizontal, 
inverted or angular mounting. 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES 


1TBDS6R 
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1. A NEW BUILDING PROGRAM.,. — 


Not long after you read this, we will have completed the 
MARVEL plant expansion program which will double our 
already considerable manufacturing space. MARVEL’S 
confidence in the future and its continuing development, 
coupled with the increasing demand for MARVEL Hack 
Saws, Band Saws and Hack Saw Blades, makes this expan- 
sion mandatory. 


2. A NEW “SUPER” BAND SAW 


5700 Bloomingdale Avenue * 
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3. AN INVITATION TO “TRY” BEFORE YOU BUY 


ARMSTRONG-BLUM MFG. CO. 
Chicago 39, Illinois 


In our enlarged plant, we will demonstrate for the first 
time, a completely new, heavy duty, all-hydraulic, fully 
universal MARVEL Band Saw designed especially for 
High Speed Steel Band Saw Blades. This new “Super” 
Band Saw is heavier, more powerful and rugged than any 
band saw yet available. It incorporates a great many new 
and exclusive design and operating features to make it the 
most advanced Band Saw for BOTH high production and 
universal work. 


One or more of the new Band Saws will be set up in our 
new plant, together with new, improved MARVEL Hack 
Saws, to demonstrate comparative performance on a wide 
variety of work. We will also set up specific cutting-off jobs 
requested by customers or prospective purchasers on both 
types of machines and arrange to have interested personnel 
observe and check the demonstration of comparative saw 
performance on their own work. 


What better way is there to prove to yourself 
the speed, accuracy, efficiency and economy of 
MARVEL Saws and to select the right type of 
saw (hack saw or band saw) to best fit your indi- 
vidual job requirements? 


4 
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Becouse these solenoid covers are essential to 
valve operation, they are chained to the valves. 
Also, they fasten with 4 “captive” screws that 
cannot be mislaid. A manual operating button 
makes it possible to operate the valve without 
removing its cover. 


Now! solenoid-controlled air valves 


that defy improper maintenance 


...they won't operate with their covers off! 


When a solenoid valve operates without its cover, trouble is not far off. 
Dirt, oil, cutting fluid, chips are sure sooner or later to jam the solenoid, 
and the valve will fail to shift. 


That can’t happen with these new Hannifin valves! 


The solenoids are held in place by their covers and won’t operate the 
valves unless the dust-tight, splashproof covers are firmly tightened. 


These new valves, which conform to the latest J.I.C. recommenda- 
tions, are part of the complete ““P-M” Pilot-Master line. New heads 
with these new solenoid covers are offered on 2-way, 3-way and 4-way 
Pilot-Master Valves (air-operated). The smaller, direct-operated 3-way 
and 4-way valves in the ““P-M” line have been redesigned to use the 
same new covers. This added feature is just another reason why it pays 
to standardize on Hannifin air control valves. 


For more information fill in page number on Inquiry Card, on page 263 


AIR CONTROL 


HAN NIFIN 


VALVES 


Complete information on all Hannifin Mam eel 
Air Control Valves is in this catalog. ir 

It belongs in your files. Write for your 

copy. Hannifin Corporation, 509 

S. Wolf Road, Des Plaines, Illinois. 
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FOR PERFECT 
ALIGNMENT... 


UNIVERSAL 


Universal Drill Bushings help increase 

efficiency and simplify jig drilling operations 
by insuring perfect alignment of drills. 

Blended radius on the top inside diameter 
guides the drill into place and helps prevent tool 
hang-up and breakage. Superfinish bores keep 
tool wear to a minimum, especially in close 
tolerance work. 100% concentricity and 
hardness tests insure accuracy and uni- 

form high quality. Knurled heads 

provide a quick, sure grip. Made in a 
complete range of standard sizes and lengths. 
Orders for special dimensions will receive 
prompt attention. For complete in- 

formation, write to the office nearest you— 
Universal Engineering Sales Co., 1060 

Broad St., Newark 2, N.J.; 5035 

Sixth Ave., Kenosha, Wis.—or 

our home office. 


COMPANY 


FRANKENMUTH 2 STANDARD COLLET CHUCK 


MICHIGAN FLOATING COLLET CHUCK 
BORING CHUCK 
“KWIK-SWITCH” TOOL HOLDER 
MIKRO-LOK BORING BAR 
STANDARD DRILL BUSHING 
UNIVERSAL INDEX PLUNGER 
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FULLY AUTOMATIC 
SOUND TESTING follows heat- 
treat. These Michigan speeders (right) 
with tunable electronic audio-pickup 
eliminate variable human element in 
sound testing. Can be set to reject gears 
for excess noise in any desired pre- 
selected frequency band. 


This Wouth's 


GEAR PIX 


CYBERNETIC SHAVING. The double track from 
the loader at the top makes sure that the double gear is 
right-end-to as it goes into the first shaver. Each shaver has 
a controlling 3-WAY Michigan gear-classifier to accept or 
reject shaved gears before heat-treat and to automatically 
re-set machines when necessary. Elevator (left) re-loads gear 
into shaver #2. 


MICHIGAN 
TOOL COMPANY 


7171 E. McNICHOLS RD. ¢ DETROIT 12, MICH. 
IN CANADA; COLONIAL TOOL CO., LTD. 


| 


105 PARTS HOBBED ON JUST 3 
Ultra-Speed hobbers regularly by a major lift-truck 
producer. Shows how high production machines 
can be used effectively for shorter runs. Hobbing 
is mostly at 250 sfpm (SAE4185) with far longer 
hob life and number of parts per grind. Change- 
over averages about 1) hrs. (same as previously). 


MICHIGAN 
TOOL COMPANY 


7171 E MeNICHOLS RD. * DETROIT 12, MICH. 
IN CANADA: COLONIAL TOOL CO., LTD. 


MATCH PISTON LANDS ile 
CYLINDER PORTS 
PRECISELY WITH arr 


Cylinder 


This servo cylinder and piston are typical of the 
very precisely machined hydraulic components in 
aircraft propeller and flight control systems. P 


With the actual cylinder as a reference, each piston land 
is individually ground to match the inside edge of its 
respective cylinder port. 


If a flow test then reveals the slightest discrepancy 
between land and port edge, the piston is given a 
finishing touch, using a Sheffield Precisionaire and 
Airetest Indicator to show progress in stock removal. 
Thus, the correction of the land face can be accomplished 
to within + .000010”. 

This is typical of the wide range of Micro-Form Grinder 
applications in duplicating precision profiles or reverse 
profiles from a master. Write for Bulletin MFG-121-C 
to Dept. 9 

THE SHEFFIELD CORPORATION, DAYTON I, OHIO, U.S. A. 


Cylinder under observation Airetest Indicator shows stock removal 
on auxiliary table. in final correction. 


anufotture and measurement for m 
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NEW-a complete line 
socket screw products 


BEFORE ASSEMBLY. The nylon pellet projects slightly beyond male AFTER REMOVAL. “Plastic memory” of pellet has expanded impressed 
threads. When assembled, female threads will be impressed into it. Pellet threads to greater diameter than screw threads. Screw can be used 
locks effectively whether the screw is seated or not. repeatedly. In use, “memory” keeps threads tightly locked, 


72—MACHINERY, October, 1956 


| 
| LOCKED! The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together, and locks the screw securely. 


that 


They simplify design and 
save production time 


UNBRAKO socket screws are now available 
embodying the Nylok * self-locking principle. 
Nylok provides a truly practical new solu- 
tion to the problem of making screws 
self-locking. 

An UNBRAKO screw with Nylok is a single 
self-locking unit. No auxiliary locking de- 
vices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not shake loose. 

You save production time when you build 
products with self-locking UNBRAKOs. And 
you get greater simplicity in design with less 
bulk and weight. The number of parts you 
must assemble to achieve full locking action 
is reduced to the absolute minimum. Lock- 
washers under screw heads are no longer 
necessary. Costly wiring of cross drilled 
heads is eliminated. So are cotter pins and 
complex multiple set screw installations. 

Self-locking UNBRAKOs are completely re- 
usable. They have uniform locking and 
installation torques—with no galling or seiz- 
ing on mating threads. They successfully 
withstand temperatures from —70° to 250°F. 
And, on properly seated screws, the pellet 
acts as a liquid seal. 

Self-locking UNBRAKO socket screws come 
in a complete range of standard sizes and 
materials. See your authorized industrial 
Uistributor. Technical data and specifica- 
tions are detailed in Bulletin 2193. Write us 
for your copy today. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL Co., 
Jenkintown 19, Pa. 


*7.M. Reg. U.S. Pat. Off., The Nylok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 


work 


Socket head cap screws. Standard Socket shoulder screws. Standard 


sizes + 6 to 1 in. 


self-locking UNBRAKO 


oo0se 


sizes to Y% in. 


Socket pressure plugs. Standard Socket set screws. All standard point 


sizes Vis to 1% in. 


types. Standard sizes #6 to 1 in. 


Flat head socket screws. Standard Button head socket screws. Stand- 


sizes #6 to % in. 


ard sizes #6 to % in. 
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THIS IS ANOTHER 
FIRST FOR THE ‘ 


U. S. DRILL HEAD COMPAN 


This new combination Swivel and Air Counter- 
balance attachment makes it possible to adapt 
large multiple spindle drill and tapping heads 
to radial drilling machines. 

Flexible and easily adjusted, it insures maxi- 
mum safety for the operator, as well as better 
operating economy, 

Two cylinders maintain a balanced condition 
of the head on the machine, with the air in the 
counterbalancing setup being controlled on both 
ends of the stroke. Therefore, only sufficient 


DRILL HEAD 


AIR COUNTERBALANCE 


SWIVEL ATTACHMENT 
FOR RADIAL DRILLING MACHINES 


pressure is maintained to counterbalance the 
weight of the head during all portions of the 
stroke. On the return stroke, the air is controlled 
to prevent extreme, quick return of the head. 
Attachment includes air filter, pressure regu- 
lator, and an air oiler, and incorporates a 360° 
swivel feature fully aligning the drill head. It 
operates equally well with the fixed center type 
head and the adjustable type head. 


This package is ideally suited for drilling con- 
denser plates, boiler tube sheets, flue sheets, etc. 


FOR MEN WHO KNOW DRILL HEADS BEST, IT’S ALWAYS U. S. DRILL HEAD — FIVE 10 ONE 


Manufacturers of all types of Fixed Center, Adjustable, 


DRILL 


and Individual Lead Screw Tapping Heads. 


HEAD MB OTHE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 


74_-M ACHINERY, October, 1956 For more information fill in page number on Inquiry Card, on page 263 


= ap, 4e ' 
ag 
: 


No other automatic on the market provides as high a degree of accuracy for work up to 2” diam. as 
the Brown ik Sharpe No. 4 Automatic Screw Machine! And its advanced design permits top 
productivity on every job. For example: Super-precise spindle construction allows limits as close 

cs 0.0003” — even at top speeds! Engineered production rates for each job assure maxi- 

mum precision and efficiency under all conditions — hold repetitive production to close 

tolerances. A large, extra-convenient turret speeds set-ups and adjustments. In 

addition, electric control allows tools to be “jogged” easily into position; or a 

complete cycle to be run through by hand. And the No. 4's exclusive spider- 

wheel stock loader enables even a 100-Ib. girl operator to easily engage 

a2” bar! The unique capabilities of the No. 4 Automatic are making 


possible new profits in precision production — even on critical 
jobs like the one illustrated. It’s the most practical automatic 

for all larger precision work. Write for full details. 

Brown & Sharpe Mfg. Co., Providence 1, R. I. 


MACHINE SPECIFICATIONS 


Steck diameter fo 2” 
Stock diometer (with outside feed)... 2%" 
Speed range 1965 to 17 
2-speed combinations 168 


Even this Job fe on thn Ne. 41 Speed reties (12) 13:1 


Tolerances: 
Bore |.D. 9.0003" te 0.000«/" 
Concentricity of bore 0.0005’ 


- 
Os 
{ Large O.D. 0.0005 7, 
(Overall diameter of 
work cpprox. 2") Ma 
= fo, : 
Sere 
ps Brown & Sharpe 


manufacture parts 


EXCLUSIVE DESIGN FEATURES 
at high speed 


RUGGED FRAME: The dense, cast Meehan- 

ite frame absorbs sound, eliminates ringing 

“ping” at high speeds. Heavy four-piece 

frame members are keyed and joined by steel 

tie rods which are “‘pre-shrunk” to a tension 

greatly exceeding press capacity. Extra heavy 

sectioned bed and crown holds deflection to 

a maximum of 0.001” per foot at press 

capacity under normal loading conditions. —_ 

Heavy reinforced crown gives extra support SQUARE GIBS provide precision fit—no 
to the shaft. The design of the frame leaves more than a 0.0015” feeler goes between 


: oa F ib and slide, although slide moves freely. 
of die set up—provides gibs close to centerline resists 
chute space under the press. tendency of slide to tilt under off-center 


loads—slide is held parallel to bed within 
VARIABLE SPEED DRIVES are standard on 0.0005” per foot on all dimensions. 


H-P presses so that each job can be run at 
its most efficient speed. 


accuracy 


ee 

A BLISS HIGH PRODUCTION PRESS 

Jay triple your output...or more 


i 


COUNTERBALANCED to eliminate vibra- 
* tion. Slide and tools are counterbalanced by 
means of air cylinder in crown. Where top 
speed of press requires, the crankshaft is 
dynamically balanced and the throwblock 
for the feed is balanced by a compensating 
weight on the feed adjusting screw. 


Long runs not 
essential, users report 


‘we set up in 15 minutes, 
run 3000 parts 

in another 10...” is typical 
experience 


Consider this: a Bliss H-P Press is usually 
able to replace from 3 to 12 older and slower 
presses. And the savings in space, tooling 
and handling costs alone are often enough to 
write off the cost of a H-P press. 

But the really important saving is in the 
cost of the parts themselves, because you get so 
many more so much faster and dies last. 
so much longer. 

Fast set-up makes that true for both long 
and short run work. IBM, for example, 
needs only eleven H-P presses to turn out 
multi-thousand quantities of more than 1500 
different parts every three months Their 
average set-up time: 48 minutes. 

H.-P presses are available from 12 to 300 
tons, non geared or single geared. Special 
designs, special feeds extend their use to 
practically all stamping requirements. We'll 
be glad to send you complete information 
by return mail. 


BLISS FEEDS: Bliss makes its own single 


AIR FRICTION BRAKE AND CLUTCH: 


roll, double roll and special feeds to assure 
accurate feeding at high speeds. Typical of 
Bliss design is its roll feed clutch—with 
eight or more rollers bearing on Stellite 
inserts in the hub, it gives greater accuracy 
longer. 


Special design gives die setter and operator 
complete and accurate control of the ~— 


Air pressure can be set so clutch will slip 
under severe overloads. In addition, this 
cool-running clutch automatically adjusts 
itself for wear. 


is more than a name...it’s a guarantee 


E. W. BLISS COMPANY, Canton, Ohio 


PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


U. S. Plants in Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; San Jose, Cali- 
fornia; Midland and Pittsburgh, Pennsylvania. Branch Offices in Burbank, Chicago, Cleveland, Dayton, Detroit, 
Indianapolis, New Haven, New York, Philadelphia, Pittsburgh, Rochester, San Jose, Toledo, Washington, D. C.; 
and Toronto, Canada; E. W. Bliss (England) Ltd., Derby; E. W. Bliss Co. (Paris), France. Other representatives 
throughout the world. 


J 
| 


IS THE WORD FOR 


1. NICE line of ball bearings includes 
over 750 sizes and types of standard bear- 


ings and more than 2500 “specials”. This 
provides a wide range of precision, semi- 
precision, and unground bearings available 
to the product designer. If a new “special” 


is the functional or economic answer to the 


problem, NICE engineers can design a 
bearing that will be exactly right for the 


particular application. 


Neo. 7061 Spindleless Attachment 
For Spool Winding 
On Textile Machine. 


No. 7069 Tape Guide 
Roller For 
Business Machine. 
"1600" Series Precision and "3000" 
Series Unground “Precision Type”, 

Composition Sealed. 


Write for Catalog No. 150 


NICE BALL BEARING COMPANY. 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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carbide 


Another WESSON development 
eliminates grinding, makes 
tool changes quick and easy 


New Precision Boring Tools Use 
Throw-Away Carbide Inserts 


Micro-adjustable boring tools using “throw-away”’ car- 
bide inserts are the latest in a series of developments 
pioneered by Wesson in recent months. Aside from elimi- 
nating grinding and speeding tool changing and setup, 
considerable improvement in performance and lower tool 
cost per piece are major advantages reported from the 
development. 


On the Button 


Precision adjustment for diameter of cut is positive and 


simple. It can be made without removing the tool from the 
machine since the new Wesson boring tools incorporate 
a calibrated screw adjustment. The circular dial has 
25 graduations, each representing .00l-inch. Thus each 
revolution of the screw is equal to moving the tip in or 
out .025-inch. Accuracy is assured since the head of the 
adjusting screw is always pulled up and locked positively 
against a locating face. 


Among striking features is an adjustable built-in chip 
breaker that also serves as the clamp for the tip. 


Versatility Too 
Round, square or triangular inserts can be used with only 
minor parts changes. All parts of any one size of boring 
tool are identical except for the tip and the anvil-locator 
in which the tip is mounted. 


The new tools are also suitable for internal (American 
Standard) threading operations using standard Wesson- 
metal 60° triangular inserts. 


For more information on Wesson’s micro-adjust- 
able boring tools, write for Data Sheet 8156, or contact 
your Wesson tool engineer. 


Calibrated-screw (upper left) enables precision adjustment in 
size of hole being bored to be made right in the machine. Note 
standardization of parts for interc ility. 


4 
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carbide 


Automation Boosts 
Demand for Special Tools 


While automation tends to increase stand- 
ardization of products, it works the other 
way when it comes to the tooling used in 
automated lines. So much so, in fact, that 
Wesson Multicut Company is erecting a 
new plant in Brighton, Michigan, just to 
take care of the skyrocketing demand for 
its special tools in automated industries. 
No standard tools will be produced at the 
new plant. The Multicut plant, shown in 
the architect’s drawing, is the fourth 
Wesson expansion in the past two years. 
Previous expansion moves included the 
new Wesson Metal plant in Lexington, 
Kentucky, a new Wesson Research Center 
in Detroit and the new Wesson Cutting 
Tools, Ltd., plant in Toronto, Canada. 


General Purpose Grade Beats 
Specials on Tough Job 


Tough machining jobs don’t necessarily 
call for special carbide grades. Often a 
general purpose grade will do an even 
better job. Here is a case in point. The job 
shown above, was turning the OD of a 
steel coupling that was unusually tough 
and scaly. The forgings (low-carbon 
chrome-moly-vanadium) also had con- 
siderable warpage. 

Depth of cut, as a result, varied from 
070 to .180 inches. This, with all that 
scale too, caused enough tool breakage to 
keep output down to around 24 pieces per 
tool (4 per grind) even though specialized 
grades were used. 

The job was re-tooled with a Wesson 
Multicut holder using throw-away carbide 
insert of WESSONMETAL 26—a broad 
range general purpose steel cutting grade. 


Output jumped to 100 pieces per cutting 
edge (800 per insert) with no grinding 
required. 

Tool cost dropped from 48 cents per 
piece to only 1.4 mills each. In addition, 
output doubled since WESSONMETAL 
26 made it possible to step up both feed 
and speed on the Gisholt lathe in addition 
to reducing tool-change downtime. 


WESSON COMPANY DEPT. AD 
1220 Woodward Heights Bivd., Detroit 20, Mich. 


IN CANADA: 


WESSON CUTTING TOOLS, LTD. 
93 LEICESTER AVE. TORONTO 18, ONTARIO 


COST CUTTING IDEAS 


PROVED IN OTHER 
SHOPS . . . Have 


you tried them? 


When throw-away inserts are worn 
on all corners usable for turning, 
don’t throw them away yet. In 
many operations, it is only the 
corner that really wears very much, 
leaving the rest of the insert as 
good as new. Switch it to a cham- 
fering or facing operation. 


When a part print comes from 
engineering with drill holes that 
have a high length to diameter 
ratio, see whether that ratio can’t 
be reduced. If the ratio is cut in 
half you may be able to cut tool 
costs 80%. Tool costs go up much 
faster than depth of hole if diameter 
stays the same. 


Don’t assume that you've done a 
job on tool costs when you've cut 
the cost in half on a particular opera- 
tion. Wesson engineers, time and 
again, have been able to help cut 
costs still further by on-the-job, in- 
the-shop engineering application. 
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This operator is doing a splendid 
job at Canadair Limited, Montreal, 
on the production of F-86E Sabre 
Jets for the RCAF and, as 
the illustration shows, he is 
right on top of his job, too. 


He is proud of his fine new 6 
17” column “AMERICAN” 
Hole Wizard Radial. ‘‘it’s 
powerful; it’s sturdy; it’s 
easy to operate, and I'm not 
worn out at the end of the 
day”. What more could 
any operator ask? Asacon- 
sequence he turns out a lot 
of fine work which makes 
his machine a _ paying 
investment for the com- 


This “American” Hole Wizard Radial has a right 
angle base, on one wing of which is mounted a Bullard 
Man-Au-Tro!l Spacer—as shown by the illustration. 


“AMERICAN” Hole Wizard Radials are playing a 
prominent part in the production of critical defense items 
for both the U.S. A. and Canada. 


For a complete revelation of their virtues send for descrip- 
tive bulletin No. 327. 


LATHES AND RADIAL DRILLS 


4 
i 
| 
: 
THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


lectric 


EVERY ADJUSTMENT of speed, 
timing and pressure is made by 
the operator on this Control 
Panel without leaving his operat- 
ing station. It is no longer neces- 
sary for him to climb fo the top 
of the press for this purpose. 


HIS hydraulic press revolutionizes the high speed 
production of draw-formed parts. We believe that it 
has rendered obsolete every double-acting and triple- 
acting press now in service. These are challenging b 
statements ... but read the facts. 


A. B. Farquhar Division, The Oliver Corporation 
Press Department, York 43, Pennsylvania 


OLIVER 


| an PRESSES 


DRAWING @ FORMING @ FORGING @ STRAIGHTENING @ BENDING 
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@ Unlimited speed changes now possible at any 
point in the cycle. This means, for example, that 
the ram can approach the draw at maximum 
speed, slow down as it enters the draw, change 
speed in the middle of the draw, strip slowly 
and return to up position at maximum speed. 

@ Draw-forming of difficult materials is thereby 
greatly simplified and improved. The exact 
speed can be selected which is best suited to the 
characteristics of the material at any point in 
the stroke. 

@ Expensive dies can be given added protection 
by “gentle” treatment at point of contact and 
withdrawal. 

@ Cycle time is greatly reduced, because maxi- 
mum speeds can be attained at every desired 
point in the cycle. 

@ No expensive cams 

with time-consuming ad- 

justments are needed to 
obtain these results. All 
speed changes are made 
by dial settings on the 
control panel. 
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You can combine these finishing 


operations on one Hoern & Dilts 


indexing finishing machine => 


Indexing Table: Mounted on pre-loaded roller 
bearings. Index accurate to .0002”. By providing 
adjacent spindles with proper chucking devices, 
both ends of a piece may be put through identical 
or closely related operations. 


Heads: Individually cam-actuated heads, each 
designed for a specific type of operation which 
may be performed vertically or horizontally as 
required. Heads self-contained, with individual 
electrical, pneumatic and lubricating systems. 


Speeds: One over-all speed may be used, or a 
different speed at each station. Spindles may be 
stopped and locked in any predetermined position 
at any station. 


Feeds: Individually adjustable for each head. 


Grinding Operations: Wheels dressed and com- 
pensated during index. 


Automatic Gauging and feedback adjustment 
available at all stations. 
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TURNING and BORING 
CONTOUR TURNING, 
BORING and FACING 
STRAIGHT MILLING 
CONTOUR MILLING 
PLANETARY MILLING 
1. D. GRINDING 
O. D. GRINDING 
SURFACE GRINDING 
SURFACE HONING 


A Hoern & Dilts Indexing Finishing Machine handles with one 
chucking and one operator, the operations ordinarily performed 
by several operators using completely different types of equipment. 

This advanced approach to increased, more accurate production 
is accomplished by arranging a variety of self-contained heads 
around a central indexing table in which the spindles are mounted. 
Since all the operations are performed with a single chucking, all 
the proper relationships are maintained. 

Hoern & Dilts engineers will welcome the opportunity to coop- 
erate with you on any high production finishing operation. 


HOERN & DILTS DIVISION 


The New Britain Machine Company 
Saginaw, Michigan 


OTHER NEW BRITAIN MACHINE TOOL DIVISIONS: 


New Britain-Gridley Machine Division 
New Britain, Connecticut 
Automatic Bar and Chucking Machines 

Precision Boring Machines and 
New Britain +G6F+ Turning Lathes 


Lucas Machine Division 
Cleveland, Ohio 


Precision Horizontal Boring, 
Drilling and Milling Machines 


For more information fill in page number on Inquiry Card, on page 263 
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SPIRAL BEVEL GEAR 


How to produce both with 


just one cutter, one machine 


These two parts alone show why the 
Unitool* Method is ideal for economical 
job shop operation, for trying new ratios, 
and for producing prototypes. 

You need only one machine—either 
the No. 116 Hypoid Generator or the 
smaller No. 106—and one cutter to pro- 
duce both parts. 

Youcomplete both parts from the solid 
before removing them from the machine. 

Add just five more cutters and you are 
equipped to produce spiral bevel and 
Zerol® bevel pairs of any ratio, and 
hypoid pairs of 3:1 ratio and higher. You 
can cut any of these gears up to 18” pitch 
diameter. 

*Trademark 


Wee 


No special training needed The op- 
erator uses direct common sense meth- 
ods to set for the correct tooth thickness 
and position of contact. No lengthy, 
expensive training is necessary. 


Fast change-overs You can switch to 
different sizes or types of gears in 
minutes. A calculated set-ever is all it 
takes to get the right gear size. No other 
measurements are necessary. 


Bulletins—Write for bulletins on the 
Unitool Method and the two generators 
which outline all the advantages of the 
method and explain its operation in 
detail. 


EASON WORKS 


Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3,N.Y. 


HYPOID PINION 


UNITOOL + 
CUTTER 


HYPOID 
PAIR 


SPIRAL 
PAIR 


With the Unitool Method you use just one 
culler to produce the three types of gear pairs 
shown here. Such versatility cuts costs sharply 
on small-lot production. 
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you running hard... 
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Conservative studies of growth potentials and 
long range trends, by both industry and gov- 
ernment, show clearly that markets are 
already outrunning the labor supply for in- 
dustrial production. The pace will get in- 
creasingly faster as our growing population 
demands more goods and services. 

Those companies which stay in the race 
will do so by stepping up their productivity 
per man hour, and planning their capital ex- 
penditures accordingly. They will not stumble 
over the problem of machines displacing men, 
because they know there will not be enough 
labor to fill all the jobs created in the next 
ten years. 

Avey production machines have already 
increased productivity per man hour, per 
square foot of plant space, and per dollar 
of invested capital in many plants. Their fast 
rate of return makes it profitable and pleas- 
ant to stay in the running. 
>» production data: This machine auto- 
matically rough and finish mills, drills, 
countersinks, and taps 360 hydraulic pump 
covers per hour. Operations include auto- 
matic gauging, probing, and insertion of 
bronze bushing in bore. 


THE AVEY DRILLING MACHINE CO., CINCINNATI I, OHIO 


drilling,tapping, production machines 
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All-welded Automatic 
Magazine Loading Bar Feed 
for turret lathes and automatic 
screw machines. Courtesy of 
Lipe-Rollway Corporation, 
Syracuse, N. Y. 


to save cost of manufacture 
... hold closer alignment 


OLDING precision alignment against the 
whip of bar stock was the problem. Welded 
steel design was the answer because: 


1. With steel’s greater rigidity, an efficient, sturdy 

yet lightweight bar feed could be designed to oe 
withstand the impact of bar stock running at high 

spindle speeds. 

2. Fabrication was easier since the design could 

be built from simple angles, channels, | beams 

and plate. 

3. Overall cost was less than using gray iron 

construction. 


These benefits of welded steel can help you 
solve many of your design problems today and 
cut costs besides. Let Lincoln show you how. 
Write... 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1215 Cleveland 17, Ohio 


Creating Lower Costs For Industry... 
With Welded Design 
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Why not get the full story — 


ask for a catalog by calling 
your nearest Bullard Sales Of- 
fice, Distributor or write 


MASTER 


is as easy as taking candy 


a 


“Running this 


_ from a baby” 


Thus, V.T.L. operator Joseph 
Walent at Crosby Steam Valve & 
Gauge Co. summarizes his comments on 
their new 26’ Bullard Cut Master, Model 75. 


“With the movable Pendant Control I can work from the most 
advantageous position. You'd be surprised how much easier 
the Pendant Control makes it for me. It increases my produc- 
tion too, to have all the controls in one spot — no running 
back and forth from one control to another.” This feature of 
the new line of Bullard Cut Master, Model 75 is only one of 
many reasons why you should have them in your plant. 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONN. 
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WHATEVER you need 


in mechanical gages 


Consult First 
® 


IT’S a great advantage to work with a firm 
that presents a complete line... to deal with 
gage makers who understand your problems... 
to get the one gage just right for your job.Whether 
you work from our catalog or consult with us, 
you are assured the finest available instruments 
for your particular needs. 


GAGES are our only product. To you, 
that means the benefit of over 30 years con- 
centrated knowledge and experience. It also 
means wide selection, progressive design and 
time-and-money-saving innovations. For in- 
stance: Dializer® for converting ordinary snap 
gages to dial snap gages; DuBo" plug gage 
which tells more, more easily: Versa Dial" basic 
dial unit for a host of applications. These are 
some of the reasons if pays to standardize on 
STANDARD. Your inquiries are invited. 


Send for Catalog 


STANDARD GAGE COMPANY, INC. 


MEASURING INSTRUMENTS FOR PRECISION INDUSTRY 
112 PARKER AVE. 
fstanvaro POUGHKEEPSIE, N. Y 


® ara 
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“We have now initiated action at our 


Hammond Division in Hammond, 
Indiana, for applying the MAPI re- 
placement formula as guidance in all 
capital ecquisitions that develop. This 
has met with much success and is 
accompanied with anticipation that 
the plan will eventually be expanded 
to include a systematic program of 
company overall equipment analysis.” 


L. D. MCDOWELL 
Chief Works Engineer 


~ 


read what other 
frrominent 
manufacturers 


have done 


For your copy of this booklet, merely 
write to any one of the companies in the 
Rockford insert group. 


Keefr gathering 
metat-we hing 
production tdeas 
...¢e well 
tnfo_med when 
you replace 


How 

AMERICAN STEEL FOUNDRIES 
is initiating 

machinery replace- 

ment programs 

in their 

multi-plant 


operations 


Ree, 
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a new concept of gear accuracy! 


Barber « Colman Builds World’s Most Accurate 


Hobbing Machine 


SK 


hobbing machine 
ever guaranteed 
to cut gears 
within 10 seconds 


angular error 


ILLINOIS, U.S.A. 
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CENTER OF MACHINE-TOOL EXCELLENCE 
| ROCKFORD, 
| 


Barber-Colman has designed and built, in collaboration 
with Sperry Gyroscope engineers, a new type of hob- 
bing machine which hobs without any further finishing 
operation, gears for the most accurate radar, naviga- 
tional and computing equipment. This machine is 
known as the “Ultracision” Hobbing Machine and is so 
accurate that gears cut by it will transmit motion within 
10 seconds of true angular rotation, This is equivalent 
to .0001” on 4” diameter, which is the only size that has 
been thoroughly investigated at the present time. This 
means that the combination of lead, profile and spacing 
errors measured over non-adjacent teeth cannot exceed 
10 seconds of true angular displacement at any diameter 
along the involute. 

In order to arrive at this degree of precision, it has been 
necessary to provide new methods of positively checking 
such accuracy. Sperry engineers utilize theodolites and 
auto-collimators in conjunction with pneumatic, elec- 
tronic and mechanical gaging equipment which assures 
accurate measurement within millionths of an inch. 


the machine 

To produce gears of this accuracy, many new and un- 
usual features have been incorporated in the hobbing 
machine. The greatest care in manufacture and assembly 
has been used for all parts. All vital surfaces on the 
machine are scraped within .0001” per foot, and even 
the covers are scraped to fit the scraped portions of the 
bed casting to prevent entry of foreign matter. 


BARBER-COLMAN COMPANY 
6210 ROCK STREET? ROCKFORD, ILLINOIS 
Hobs + Cutters +» Reamers « Hobbing Machines » Hob Sharpening Machines 


Since the machine is designed to cut only spur gears, 
the feed drive is independent of the main drive. Capa- 
city of the machine is 10” diameter blanks, 6” maximum 
length of hob carriage travel, and maximum rated pitch 
capacity of 32 DP. Drives to the work and hob spindles 
have been made as short as possible to minimize any 
twisting and vibration, An extremely accurate index 
worm and gear are mounted in ultra-precision taper 
roller bearings. Except for the index change gears, the 
gear train between the main drive shaft and the index 
worm contains only a worm and worm gear, and a pair 
of 90° helical gears. 

The basic machine weighs 11,000 Ibs., (with controls 
13,800 Ibs.) to provide the rigidity necessary for this 
exceptional accuracy. Another feature for increased 
rigidity and accuracy is the elimination of a hob slide. 
The hob is mounted directly on an expanding arbor, 
and shifted on this arbor, rather than by means of a 
hob slide. 

Adjustments are provided for trueing the hob spindle 
within a few millionths of an inch. Both hob spindle 
and outboard support are mounted in ultra-precision 
taper roller bearings. 


the hobs 

To attain extreme profile accuracy on the gear teeth, 
Barber-Colman also has developed a new class of hob 
called “Ultracision”, and made to limits of .00008” lead 
variation in one axial pitch, and .00015” in 3 axial 
pitches. These limits are just half of those for Class 
AA hobs. These hobs are ground and have larger than 
standard diameters to permit a greater number of hob 
teeth for very fine finish on the gear tooth profiles. 
Wide hubs and a 2” diameter straight bore provide 
maximum rigidity for the hob. 

The development of this new concept in gear accuracy 
— the finest limits of gear accuracy ever obtained on a 
production basis — will eventually reflect in a higher 
standard of quality for gears produced on standard 
production hobbing machines. You are invited to sub- 
mit your gear specifications and problems for analysis 
and recommendations by our engineers. Detailed in- 
formation on the new “Ultracision” Hobbing Machine 
is available on request. 


BARBER 


COLMAN 
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Sundstrand 
Universal Bed-Type 
Milling Machine 


‘2 Below, front view of machine showing operator's position. 


Above, note massive construction of column and head assembly. 


has rigidity and power for wide range of cuts 


If you want to get a lot of milling done on one 
machine, get the facts on this new Sundstrand 
Rigidmil. For instance, it has both a horizontal 
spindle head and an all angle ram type head. 


Twenty-four possible speed changes are avail- 
able on both heads in a range from 14 to 1540 
RPM with changes made from a selector switch 


*REG US PAT OFF 


AUTOMATIC LATHES SIMPLEX RIGIDMELS DUPLEX RIGIDMILS 


on the control pendant. With the main spindle 
the HP range is 1 HP per RPM up to 50 HP 
max. and with the all angle head 4 HP per RPM 
up to 20 HP max. The flexibility of this machine 
in taking a wide range of cuts at all angles is 
illustrated on the opposite page. If you want a 
lot of milling from one machine, check into 
this new Sundstrand Rigidmil. 
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Below, angle cutting using cross feed of column. Below, main spindle with arbor support for gang 
or slab milling. 


Above, angular milling using longitudinal feed Above, vertical face milling using longitudinal feed 
of table. of table. 


eee 


FEATURES 


Here are only a few of the many features 
of this heavy duty all-angle Rigidmil. 


3. All-angle head has dovetail mounting surfaces for 
supports for arbor milling. 


4. Meters are provided to indicate per cent of full load 
current on spindle motor and all feed rates. 

5. Machine is controlled from a single suspended pendant 
with selector switches to operate all hine mo UD 
and speed and feed selection. 


6. Machine can be furnished with table widths of 24”, 
30” or 38” and table feed stroke up to 216”. 


1. Heavy column, illustrated, has third way for support 
of head ways. 

2. Scales and verniers provided for column, head and 
table positioning. 


Additional Data will be sent upon 


SUNDSTRAND 


TRIPLEX RIGIDMILS ( SPECIAL MACHINES 
Machine Tool Co. 
2530 Eleventh St. + Rockford, Ill., U.S.A. 
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speeds for carbides plus heavy-cut efficiency 


low range to 100 fpm . . . for extreme depths of cut and maximum feeds 


medium range to 159 fom... for average cuts in medium steel or cast iron 


high range to 300 fpm . . . for carbide planing of steel and non-ferrous metals 
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with triple circuit d rive 


The new heavy duty Model OGN Hydraulic Shaper-Planers are 
equipped with triple circuit h3 drive to combine the ruggedness 
and cutting efficiency of single circuit planers, with the speeds re- 
quired for carbide planing. Three distinct ranges of cutting speed 
are provided, with power inversely proportional, to give the correct 
combination of speed and force to most economically machine any 
metal. 


Hydraulic drive is ideally suited for carbide tooling, since optimum 
cutting speeds can instantly be set for any tool. Tools also enter 
the cut more smoothly with hydraulic drive to reduce the tendency 
for fracturing brittle carbide tips. 


A Rockford Machine Tool Co. representative can demonstrate these 
advantages for you. Ask your local dealer for full details, or write 
us for a copy of Bulletin No. 1200. 


ROCKFORD MACHINE TOOL CO. 
2500 KISHWAUKEE STREET ROCKFORD, ILLINOIS 
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CASE HISTORY NO. 28—CONTRACT MACHINE WORK 


METHODS 


Courtesy: Standard Tool and Manufacturing Co, 


increase production 28%, accuracy 25%... 
grinding variety of subcontract parts! 


Low cost, precision production is the 
secret of success of any subcontract 
shop. Standard Tool and Manufactur- 
ing Co. of Arlington, N. J., discovered 
that a Mattison No. 36 Rotary Surface 
Grinder made this production possible. 
A job shop that turns out parts ranging 
from tiny inserts for television tubes to 
components of heavy-duty machinery, 
Standard has increased productiun 28 
per cent and accuracy 25 per cent, with 
the Mattison. 

Standard feels the Mattison permits 
a much wider range of work with im- 
proved finish, flatness, and parallelism. 
Larger workpieces can be handled, the 


the machine mean a significant increase 
in production. 

A typical job at Standard was a set of 
record molds of rough-faced steel forg- 
ings. Two parts, both 12 in. square, are 
ground. The top section is ground from 
-500 in. in thickness to .375 in. and the 
bottoin section from 1.275 in. to 1.150 
in. After the sections are brazed, they 
are finish ground to remove warpage. 
Flatness is held within .001 in. 

Mattison’s No. 36cannow beequipped 
with automatic sizing and cycling to co- 
ordinate with the new continuous down 
feed, to boost production and increase 
precision. See your Mattison machinery 
dealer now to get all the facts. 


i IF IT'S A FLAT SURFACE 
i THERE 1S A MATTISON 
TO GRIND IT 
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CASE HISTORY NO. 29—PRECISION GROUND FLAT STOCK, 


GRINDING 
METHODS 


Courtesy: American Saw and Manufacturing Co, 


Battery of five Mattison surface grinders 
speeds production of precision-ground tool steel 


American Saw and Manufacturing Co., 
of East Longmeadow, Mass., uses a bat- 
tery of five Mattison High-Power Pre- 
cision Surface Grinders to grind an- 
nealed tool steel ground flat stock on a 
high production basis. This precision 
product is used to make jigs, fixtures, 
punches, dies, templates, gauges, etc., 
and consistent quality means sizable 
savings for tool and die makers. Amer- 
ican produces fine finish stock on which 
thickness is held to within .001 in. 
Mattison has designed the High- 
Power Precision Surface Grinder with 
the ability to hog off stock, where re- 
quired, and still maintain precision and 


fine finish. An outstanding feature of 


(SON } 


: 


these machines is the massive, double- 
column support unit which is assembled 
as an integral part of the base. The 
vertical columns, with wide bearing sur- 
faces on the inside face and dovetail 
bearing surfaces on the front and back 
of each column, provide an eight-sur- 
face support for the wheel slide assem- 
bly. Precision production is further as- 
sured by the powerful built-in motor 
mounted directly on the wheel spindle. 
This positive, direct drive eliminates 
vibration and increases usable power. 
See your Mattison machinery dealer 
about putting the “power-designed” 
machine to work cutting costs and up- 
grading quality in your shop! 


HIGH-POWERED 
PRECISION 

SURFACE 
GRINDERS 
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25-0" Mattison grinds ann tool steel with preci- 
~ = ist = sion, on a high tion basis at American Saw. 


Production-Line 
Cronksheft Grinder 
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GALL ON W. F.& JOHN BARNES 

« SPECIAL TWO-FOLD COORDINATED 


SERVICE SOLVES PROBLEMS QUICKLY 


More and more production executives than ever before are 
today turning to Barnes for help in designing and building 
Storage Conveyor specialized automation equipment. With 80 years of prac- 
tical machine building experience, Barnes have been called 
upon to design and build hundreds of different types of 
automatic handling and special processing equipment as 
well as special high production machine tools. Now, to 
better serve demands and help you solve automation prob- 
lems quickly, Barnes offers a two-fold coordinated service: 


COMPLETE PRODUCTION-LINE ENGINEERING 


If you are planning new production-line methods for either 
automatic or semi-automatic operations, an experienced en- 
gineering staff is available to work with you. The detailed 

} plans and proposals submitted for your consideration can 

C. be depended upon to provide you with the latest in automa- 
tion engineering and the very best of proven mechanical, 
hydraulic, and electrical actuation. Ask for a free survey 
of your problems early in your planning program. 


DESIGNING & BUILDING SPECIALIZED UNITS 


Designing and building specialized, individual units to suit 

your specific needs is a separate, additional service. Where 

required, electrical, mechanical, hydraulic, fixture, and tool 
— ) engineers work together as a team. All efforts are closely 
oor coordinated with complete manufacturing facilities to save 
ee it you time and eliminate divided responsibility. As illustrated, 

this service covers hundreds of different types of automatic 

processing and work-handling units that are today profitably 
serving a wide range of industrial needs. 


Metal Fastener 
Assembly Equipment 


ANALYSIS OF METHODS — Call on Barnes engineers today 
for a practical solution to your automation problems. Or, 
ask for an analysis without obligation. 


AUTOMATION SECTION 


Electrical Controls 


416 S. WATER ST. ROCKFORD, ILLINOIS 


SPECIAL MULTIPLE SPINDLE MACHINE TOOLS bd SPECIAL 
| PROCESS EQUIPMENT e SPECIAL ELECTRICAL CONTROLS 


) 
Builders of Better Machines and Equipment Since 1872. | 
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FOR BUILDING OR REBUILDING 
YOUR OWN MACHINES 


VERSATILE, EASY TO INSTALL 


Made in 3 models, with overall range from ¥ to 5 
h.p. Spindle speeds from 200 to 2400 r.p.m. Cam 
feed controls all cycle elements as required. Mounting 
is straight bored hole with flange bolts. Will drive 
multiple-spindle head. Made to J.I.C. standards or 
with direct drive. 


ACCURATE, STURDY, SIMPLE 


Completely self-contained, with accurate, inter- 
changeable lead screw and lead nut feed. Made in 3 
models, with overall range from X to 5 h.p. Spindle 
speed ranges from 100 to 1300 r.p.m., varying with 
different units. Mounting is straight bored hole with 
flange bolts. Can be arranged to drive multiple- 
spindle heads. Made to J.1.C. standards or with 
direct drive. 


RUGGED, SELF-CONTAINED 


“Rim-Ball” construction, a heavy-duty bearing just 
inside edge of table all around, enables unit to support 
and easily rotate pieces of great weight. Belted or 
direct-drive index motor with brake. Modified geneva- 
type motion. Made in 8 sizes from 16” to 54” diam- 
eter, index positions from 3 to 12 inclusive. Flat 
surface mounting. Can be mounted vertically. 


POWERFUL, ALL-MECHANICAL 


Two-motor differential drive of feed screw and nut 
provides wide range and variety of feeds, working 
and rapid traverse, forward and return, which can be 
adjusted easily and quickly. Will take spindle drive 
motors up to 25 h.p. All-mechanical and completely 
self-contained for simple installation and easy main- 
tenance. Fully assembled and tested. Made to J.1.C. 
standards. 


REHNBERG-JACOBSON 
MANUFACTURING CO. 
ROCKFORD,ILLINOIS 


DESIGNERS, ENGINEERS 
MANUFACTURERS AND 
PRODUCTION CONSULTANTS 
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Permits Greater 
Job Versatility 


Easily Adapted to 
Multiple Feedouts 


& 


CEE 


Provides Longer 
Stock Feedout 


Stock Scoring 


Reduces Stock Reel 
Noise 


Eliminates 
Stock Pushers 


a Eliminates 


Eliminates 


Feedout Cams 
Write today for Catalog A-405, or 
better still, have the Greenlee man 
call and show you the way to more 
profitable production with this 


air-feed automatic bar machine. GREEN LEE BROS. & co. 


_ GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 


PRODUCTION MACHINGET 


@ Multiple-Spindle Drilling and Tapping Machines GRE NLEE 1873 MASON AVE. : i 
@ Transfer-Type Processing Machines na Rockford, Illinois 
@ Six and Four-Spindle Automatic Bar Machines i 
e Hydro-Borer Precision Boring Machines 
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-BROACH SHAFTENDS; 
SLOT FLANGE ENDS| 2 oxle shafts 
CENTER DRILL 

_ BOTH ENDS 


A major tooling feature is 
an 8-position, drum-type in- 
dexing unit, equipped with 
four 2-station work holding 
fixtures. With the machine 
operating on the automatic 
cycle, operator reloads while 
broaching and center drill- 
= F ing is in progress at the 
other stations. 


For the top-notch machine and tool 
engineering that will cut your im 
broaching costs, contact American. ‘ 
American’s Catalog 450 is yours for 
the asking. 


A Division ¢ OF SUNDSTRAND MACHINE TOOL ¢O. 
American Building - Ann Arbor, Michigan © 
j ce metcaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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—  _ broached at both ends and then center drilled on this 
double column broaching machine. With a 30-second cycle, 
including 8 seconds for unloading and reloading by the opera- 
UNCLAMP 
UNLOAD | — 
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| 
IDSTRAND 


BarnesdriL engineers, through the use of special machining 
heads operating multiple cutting tools at high speeds, 
combine any number of machining operations into a single 
automatic cycle. This cycle is engineered to produce any 
desired number of pieces per hour in a sequence of 
operations, and makes it possible to establish minimum 
machining costs per piece. Consult a Barnesdril field 
engineer for estimates on your multiple machining operations 
— either long or short run. Send us part prints with 
detailed operations for recommendations and estimates. 


84 engine covers per hour... 
37 operations: drilling, spotfacing, 
boring, reaming, tapping on BarnesoriLl 


hydraulic unit machines. 


| 


This 6-station rotary index production machine completes 
37 machining operations on this engine-cover casting in a 
34 second cycle. Average output at 80%, efficiency is 
84 covers per hour. 


BarnesdriL standard hydraulic systems on these production 
machines are manifolded to eliminate hydraulic piping 
problems. All valves are flange-mounted for easy main- 
tenance and fast replacement. Conforming to JIC standards, 
all components are mounted for easy access. 


DETROIT OFFICE: 3419 South Telegraph Road, Dearborn, Michigan 


BARNES DRILL CO. 


820 CHESTNUT STREET * ROCKFORD, ILLINOIS 


| BARNESDRIL 
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there’s 
combination starter 


you 


Bulletin 712 
Combination Starter 
consists of a standard 
Bulletin 709 across- 
the-line starter 
mounted in a cabinet 
with an A-B manual 
disconnect switch. 
Fuse clips are optional. 


/ 
fl 


OPERATING LEVER 
CAN BE PADLOCKED 

IN “OFF” POSITION 

You can use from one to three pad- 
locks to lock this starter in the “off” 
position—or, for unusual applica- 
tions, change it to permit padlocking 
in the “on” position. 


COVER ITSELF 
CAN BE PADLOCKED 


Provision for locking the 
cover to the base of the 
cabinet with a padlock 
eliminates all possibil- 
ity of tampering with 
the mechanism. 


MOVABLE CONTACTS ARE 
PLAINLY VISIBLE IN "OFF” POSITION 


When in the “off” position, the movable dis- 
connect switch contacts show above the arc 
hood in plain view. Welded or sticking con- 
tacts can be detected instantly—a reliable 
safety signal. 


Five distinct safety features give “plus value” 
to this new line of Allen-Bradley Bulletin 712 
Combination Starters. And—you also get the 
design simplicity and the many other advantages 
for which the Allen-Bradley solenoid starter 
has earned its “quality” reputation. 

Available in NEMA Types 1, 4, 7, 9, and 
12 enclosures, from 1 to 100 hp, 220v; 
200 hp, 440-550v. 


8-56-MR 


TO OPEN COVER 
LEVER MUST BE IN “OFF” POSITION 
The disconnect switch lever is so inter- 
locked that the cover of the cabinet 
cannot be opened until the disconnect 
switch is “open” and the starter is “dead.” 


INSULATING SHIELD 
COVERS "LIVE" LINE TERMINALS 
With the cover open, only the 
incoming line terminals are 
“alive” —and in Allen-Bradley 
Bulletin 712 starters, these 


are covered with an 
insulating shield. 
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This 
simple design 


remains tops” 


that's why it’s good for 
millions of operations! 


The solenoid plunger shown above is the only moving part in any Allen-Bradley 
solenoid starter. Its straight up-and-down action is practically frictionless. There 
are no pivots, pins, or hinges to stick and cause trouble. That's why you are 
assured of millions of trouble free operations. 

All Allen-Bradley solenoid starters have double break, silver alloy contacts 
that never need service attention of any kind. You just install them and forget 
them. On more and more automatic production machines, where continuity of 
operation is a “must,” Allen-Bradley motor starters are standard equipment. 


Try them on your tough jobs! 

ALLEN-BRADLEY 
ID MOTOR NTROL 


> QUALITY 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont, 


Shown above are five sizes of the 
Bulletin 709 across-the-line solenoid 
starters. Three larger sizes are 
also available with a maximum 
rating of 300 hp, 220 volts; 600 
hp, 440-550 volts. 


8-56-MR 
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Carboloy Cemented Oxide finishes 31-inch 
lathe spindles in 2.8 minutes at R. K. LeBlond 
Machine Tool Co. Carbide tool used pre- 
viously required 6 minutes. With the Ce- 
mented Oxide tool, the 12-step cut is made 
at 715 fpm—more than double the speed 
with carbide. Work finish is improved, and 
machine output is increased 45% per grind. 


Takes up where carbides leave off. 


FINISH STEEL WITH CARBOLOY CEMENTED OXIDE; 
GET FINER FINISHES AT HIGHER MACHINE SPEED 


With new Carboloy® Cemented Oxide, you can 
finish steel faster than ever before possible. 
Specially developed for machining at speeds be- 
yond the range of carbides, Cemented Oxide 
produces superior surface finishes, while re- 
ducing your machining costs. 


Cuts faster, wears longer 


Field and laboratory tests show Carboloy Ce- 
mented Oxide can be used effectively at speeds 
from 300 to 7500 fpm, on steels up to 300 Brinell. 
It cuts cleanly, resists edge wear and cratering 
at surface speeds which would quickly ruin 
other cutting materials. 

Carboloy Cemented Oxide brings you two 
major advantages: It lets you cut faster — and 
therefore more efficiently — with your present 
equipment; it reduces the time required to com- 
plete a job. And, its unusual wear-resistance 


at these high speeds means less downtime for 
tool changes, lower tool and grinding costs. 


Resists chipping, stays cool 


Cemented Oxide is an entirely new kind of cut- 
ting material. It is harder than carbide, stronger 
and more resistant to chipping than typical 
ceramics. Even at extremely high operating 
speeds, the tip stays so cool it can be touched 
immediately after the cut. 

With Cemented Oxide Grade 0-30 and the three 
Carboloy extra- performance carbide grades, 
you now have a specialized cutting material 
available for every steel-cutting job from rough- 
ing to super high-speed finishing. Limited quan- 
tities of Cemented Oxide Grade 0-30 are ready 
for evaluation on your finishing jobs. For in- 
formation or technical bulletin, send the coupon 
on page 4 of this advertisement. 


CARBOLOY 


GRADE 370 


EXTRA-PERFORMANCE CARBIDE 
FOR HEAVY-DUTY ROUGHING 


Grade 370 is built to take heavier 
roughing cuts at higher speeds 
and feeds . . . yet outlast conven- 
tional carbides. Hundreds of in- 
plant tests have proved Grade 
370 will remove more metal per 
minute — and take mere regrinds 
—than any other grade. 


For example, on huge steel 
backup rolls like the 3l-ton roll 
at right, a single Grade 370 in- 
sert has removed 24,000 cubic 
inches in 2% hours. . . without 
regrinding. Cutting through rough 
scale and hard seams, Carboloy 
Grade 370 tools will finish this 
job in 1644 hours. 


For every job from roughing to finishing... 


CUT STEEL FASTER, LOWER TOOL COSTS WITH 


GRADE 330 


EXTRA-PERFORMANCE CARBIDE 
FOR FINISHING AND BORING 


New Carboloy Grade 330 is twice 
as strong as conventional steel- 
finishing grades. Its entirely new 
composition makes 330 easier to 
braze, yet more resistant to 
chipping. Unlike other finishing 
grades, Grade 330 is so tough it 
can be ground on automatic 
grinders without cracking. 


Grade 330 can take speeds 10% 
higher than other carbides, with- 
out loss of tool life. When com- 
pared at a series of speeds rang- 
ing from 600 to 1900 fpm, Grade 
330 outlasted other grades by 
20% -35%. (Picture at right shows 
surface finish obtained on S.A.E. 
1045 steel at 800 FPM.) 


106—-MACHINERY, October, 1956 


= 


GRADE 350 


EXTRA-PERFORMANCE CARBIDE 
FOR MEDIUM-DUTY MACHINING 


Grade 350 was specially developed 
to increase your machines’ effi- 
ciency in the light roughing and 
general finishing range. Built-in 
structural rigidity enables Grade 
350 to withstand steel-cutting 
conditions which quickly cause 
tip deformation in ordinary car- 
bides. Its extra strength gives you 
more production per grind, more 
grinds per tool. 

For example, in machining the 
AISI 4150 truck axle forging at 
right, Grade 350 boosted produc- 
tion 33%. In addition, Grade 350 
eliminated chipping and flaking 
encountered with other carbides. 


CARBOLOY EXTRA-PERFORMANCE CARBIDES 


> Take heavier, deeper cuts with Grades 330, 350, 370 
> Get increased production from machines and manpower 


Announcement of new Grade 330 means you 
now have a choice of three Carboloy extra-per- 
formance steel-cutting carbides. 

New Grade 330 takes up on finishing and 
boring jobs where medium-duty Grade 350 
leaves off. And together with heavy-duty Grade 
370, these carbides offer you faster cutting at 
lower cost over the complete steel-cutting range 
from roughing to finishing. 


Outperform conventional carbides 


Service-proved on thousands of applications like 
the ones above, these grades consistently out- 
perform conventional carbides. Even at higher 
speeds and feeds, they take heavier, deeper cuts 
. .. yet outwear other grades. 


Their superior strength means more produc- 


tion per hour, greater output per machine. Their 
resistance to wear means less downtime, fewer 
wasted man-hours for tool changes, and lower 
tool costs. 


Complete line stocked locally 


All three of these extra-performance carbides 
are stocked locally by your Authorized Carboloy 
Distributor. They are available in a complete 
line of standard tools and blanks, as well as 
inserts for your toolholders. 


Try these extra-performance carbides in your 
plant . . . and see why there is no such thing 
as an “equivalent grade” for Carboloy 330, 350, 
and 370. For more information, see your Carbo- 
loy Distributor, or mail the coupon on page 4 
of this advertisement. 


CARBOLOY 


CEMENTED CARBIDES 


MACHINERY, October, 1956—107 


e 


CUT MACHINING COSTS, SAVE SETUP TIME 
WITH CARBOLOY MACHINABILITY COMPUTER 


>» Determine most efficient cutting conditions in seconds 


> Eliminate wasteful tryout runs, save valuable stock 
>» Get closer control over inventories and production schedules 


How the Machinability Computer 
is helping Scully-Jones and Co. 


Original operating standard for ma- 
chining expanding shells called for 
244 minutes per part. But by calcu- 
lating the optimum combination of 
speeds, feeds, and other data on the 
Computer, the company saved 77.8 
minutes per part. Machining time was 
cut 32% ...17 machining hours were 
saved on a 13-piece run. Scully-Jones 
used the Computer to determine cor- 
rect setups for both HSS and carbide 
tools—on turning, facing, drilling, and 
boring jobs. 


Scully-Jones and Co., Chicago, is just one of 
hundreds of plants now getting greater produc- 
tion from their machines by using the Carboloy 
Machinability Computer. 

Machining data are fed into the Computer 
... and in seconds, optimum speeds, feeds, horse- 
power ratings, or any of 16 other operating vari- 
ables are accurately figured for the machinist. 

On the job above, for example, the Computer 
showed how to cut machining time 32% on a 
13-piece run ... saving 17 machining hours 
and eliminating wasteful tryout runs. 


Benefits extend plant-wide 


On other jobs throughout the plant, the Com- 
puter establishes new operating standards, cor- 
rects and verifies existing ones... in a fraction 
of the time previously required. 


In addition, the Computer simplifies inventory 
problems by predicting rate of tool wear. It 
aids grinding rooms plan work loads; helps man- 
agement coordinate production schedules. The 
Computer is a versatile engineering tool for any 
sized plant. 


Ask for demonstration 


Price of the Carboloy Machinability Computer 
is $495, f.o.b. factory, Detroit. It is battery-oper- 
ated, portable, and rugged; can be used by 
anyone with machining experience after a short 
familiarization period. 

For more information on how the Computer 
can help your plant increase production and 
reduce manpower costs, mail the coupon below. 
If you wish, we will gladly arrange a demonstra- 
tion in your plant. 


Metallurgical Products Department 
General Electric Company 
11147 E. 8 Mile Ave., Detroit 32, Mich. 


Send me information on the following products: 


(0 Carboloy Cemented Oxide Grade 0-30 
[] Steel-Cutting Grades 330, 350, and 370 
Carboloy Machinability Computer 


(DD Have a representative make an appointment to 
d trate the C 


AT THE METAL SHOW: 
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CARBOLOY--- 


MACHINABILITY COMPUTER 


Name 


Title 
Company 
Address 


Ci Zone— 


State 


Carboloy is a trademark of General Electric Company 


“New Worlds in Metalcutting” with Carboloy Cemented Oxide 
and Carboloy carbide grades 330, 350, and 370. Booth No. 2124. 
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still the winner 
... and in high speed steels, 
nothing beats REX 


The winner and still champion after fifty years is 
Crucible’s REX high speed steel. And now it’s better 
than ever! Recent improvements in manufacturing 
processes have given even higher quality and greater 
uniformity to every one of its properties. 


Why not shop test the new REX yourself? Test it 
for size, structure, response to heat treatment, fine 
tool performance. Give it any test you wish. You'll 


see why it is today, as it has always been — the stand- 
ard by which all other high speed steels are compared. 
Ask for REX by name at your local Crucible ware- 
house. Or order it directly for prompt mill delivery. 
And for information on REX, and the other Crucible 
special purpose steels, send for the Crucible Publica- 
tion Catalog. Crucible Sieel Company of America, The ae 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


E RU C iB LE} first name in special purpose steels 


Crucible Steel Company of America 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—109 
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He's shooting for perfection 


This earnest young man is intent on turning out a perfect 
sheave. From the looks of the job, we'd say his chances are 
fine. Best-looking sheave wheel we've seen in quite a while. 

He has done his machining with great care, and with com- 
plete confidence. That confidence is warranted, for the wheel 
was first a Bethlehem steel blank, made by Bethlehem’s 
forging-and-rolling process. 

if you've never seen this method of manufacture, let us 
explain it briefly. It employs a mill that is the only one of 
its kind in the entire country. Blanks are not just forged, not 
just rolled, but both —in a single operation that produces 
high strength and very desirable grain flow. 

That high strength is important. Equally important is the 


BETHLEHEM STEEL 
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way the blanks machine. In the customer's shop, machinists 
can do their job with assurance, knowing that the metal 
underneath is as firm and “sweet” as that on top. 

Bethlehem forged-and-rolled blanks are available for a 
long list of applications, including spur, bevel, miter, and 
other types of gears; crane and sheave wheels; turbine rotors, 
clutch drums, brake drums, flywheels, pipe flanges, and 
numerous others. You can obtain the blanks in sizes from 
10 to 42 in. OD, untreated or heat-treated. For full details, 
ask for Booklet 216; it will be sent to you promptly. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Technical Service Representatives in 
Principai Cities of U. S. and Canada 


Export Division Cable Address: 


NEW OAKITE CLEANERS 
GIVE YOU MORE FOR YOUR 


PAINT-PREPARATION DOLLAR 


ways to end 


pre-paint metal-cleaning troubles 


Cleaning solution foams excessively in spray 
washing machine. See 1 below. 


Streaky discolorations or powdery residues cling 
to surface of steel parts being stripped for 
repainting. See 2. 


Aluminum parts are severely etched while being 
stripped of zinc chromate primer or other fin- 
ishes. See 3. 


O 


Does your trouble chart show that you need better cleaners, strippers or surface conditioners? 


Zinc phosphating process too difficult to con- 
trol— requires too many titrations, too many 
additions, etc. See 4. 


Iron phosphating process doesn’t show good 
results in salt spray tests. See 5. 


Too many operations—cleaning, pickling, neu- 
tralizing, etc.—are needed to prepare steel that 
does not require phosphating before painting. 
See 6. 


Here are brief descriptions of new Oakite materials designed to end these particular troubles: 


For a spray washing solution that does not foam at high pressure, try Oakite Composition No. 161. 


Does not attack aluminum. 


For stripping pigmented paint, phosphate coatings and undercoat rust in one operation, try 


Oakite Rustripper. 


For safe, thorough stripping of aluminum, try Oakite Stripper No. 110. 


For a zinc phosphating process that is truly easy to control, try new Oakite CrysCoat SW. No accelera- 
tors, starters or toners. Only one material used for make-up and up-keep. 


For salt spray results far beyond the capacity of ordinary phosphating 


processes, try new Oakite CrysCoat No. 89. 


For one-operation removal of rust, heat scale, welding residues and 
light soil together with good preparation for painting, try Oakite Com- 
pound No. 131. Inhibited against attack on steel. 


INDUSTRIAL 


FREE Check the coupon and we will send you free booklets or bulletins 
containing complete information on the new Oakite materials in which = 
you are interested. 


OAKITE PRODUCTS, INC. 
26 Rector Street, New York6,N.Y. 


Send me free booklets or bulletins 
giving complete information on the 
new Oakite materials checked below: 


[) Oakite Composition No. 161 
Oakite Rustripper 
(-] Oakite Stripper No. 110 


Oakite CrysCoat SW 
(-] Oakite CrysCoat No. 89 


Oakite 


For more information fill in page number on Inquiry Card, on page 263 
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(-) Oakite Compound No. 131 
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Chipping and Edge Breakdown Eliminated 


by Switching to STELLITE Alloy Tools 


Haynes STeELuiTe Star J-Metal tools mill an average of 
220 of these cast iron differential housings per grind despite 
periodic contact with hard white iron spots. Chipping and 
edge breakdown, major problems when other tool materials 
were used, have been eliminated by switching to STELLITE 
alloy tools. As a result, unscheduled down time has been 
drastically cut. About 3/16 in. of stock is removed from 
each casting with 0.010 to 0.012 in. chip load per tooth. 
Cutting speed is 88 surface ft. per minute. The 40 standard 
Ingersoll-type blades mounted in a 12-in. cutter can be 
counted on for a full shift’s production. 

Haynes STELLITE alloy tools are successful on applica- 


TRADE-MARK 
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tions like this one because they have good impact strength, 
high compressive strength, and their cutting edges remain 
hard and sharp even when red hot. They resist chipping and 
spalling in spite of severe shock. Metal removal is fast 
because high speeds, comparatively high feed rates, and 
deep cuts can be used. 

For more information on efficient metal removal with 
Haynes STELLITE tools, write for the booklet, “Haynes 
STELLITE Metal-Cutting Tools.” It gives information on 
chip formation, tool design, and grinding procedures. 


“Haynes”, ‘Haynes Stellite’’, and ‘‘Stellite” are registered trade- 
marks of Union Carbide and Carbon Corporation. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago + Cleveland + Detroit « Houston « Los Angeles - New York « San Francisco « Tulsa 


For more information fill in page number on Inquiry Card, on page 263 
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AVOID the 
HIGH COST 

and difficulty 

of fabricating 
long, hard 

& straight parts 
by conventional 
methods... 


60 Case is the result of over ten years of experimental work and ADVANTAGES of 60 Case 
production experience with hardened and ground shafts which 
are a requirement for BALL BUSHINGS, the Linear Ball Bear- 
ing manufactured by Thomson Industries, Inc. 


The special techniques and equipment that have been developed 
enable high production rates and low handling costs. This permits 
big savings over conventional methods which are plagued with 
erratic warpage, straightening and resultant grinding problems. 
Finished 60 Case parts frequently cost less than the scrap losses 
that result from conventional methods. 


60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear. 
Long lengths of material ranging in diameter from %” to 4” 


are stocked to enable prompt shipment of 60 Case parts, with or 
without special machining. TYPICAL 60 Case PARTS 


COST REDUCTION 

HARD BEARING SURFACE 
ACCURATE DIAMETERS 
GROUND FINISH 
STRAIGHT PARTS 
DELIVERY FROM STOCK 
ADDED STRENGTH 
UNIFORM HIGH QUALITY 


GUIDE RODS, SHAFTING, ROLLS, TRAVERSE 

Write for literature RAILS, PISTON RODS, ARBORS, LEADER PINS, 

ond name of your TIE RODS, KING PINS, AXLES, CONTROL RODS, 

Sonal GUIDE POSTS, MANDRELS, BEARING ROLLERS, 
SPINDLES 


THOMSON INDUSTRIES, Inc. 
Dept. C6, Manhasset, New York 
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‘Look at that gang hustle... 


you can tell we’re running on MX today.” 


You can confidently count on bigger 
output—more parts per hour—when 
you put USS Free-machining MX 
Steel to work. 

By making it possible to run at 
cutting speeds up to 50% higher 
than normally used with regular 
Bessemer grades, MX has boosted 
production in hundreds of shops 
from 10 to 50°%—an average of 40%. 
And with this easier machining steel, 
tools have lasted up to 200% longer. 

USS Free-machining MX has 
been successfully machined at speeds 
up to 350 SFM-—speeds far higher 
than the average (under 250 SFM) 


Longer tool life... bigger output . . . lower costs 
—when you do the job with free-machining 


D 


used in most shops today . . . yet it 
costs no more than ordinary screw 
stock. 

Based on the results obtained in 
producing more than a billion parts 
of many different kinds and under 
different conditions, we feel sure that 
MX will cut the cost of any part you 
now machine from ordinary screw 
stock. It does this in four ways. 

By increasing the rate of produc- 
tion, MX lowers the cost per part. 
By prolonging tool life, MX reduces 
down time. By assuring better part 
finish, MX often eliminates extra 
finishing operations. By providing 


> '|ATES 


closer dimensional accuracy, MX 
helps to minimize rejects. 

Available in both Bessemer and 
Open-Hearth grades, USS Free- 
machining MX is produced in all the 
popular screw stock sizes. It is sold 
in cold finished form by your regular 
supplier, either as “MX” or under 
his own identifying trade name. In 
hot-rolled form, MX is available 
through our district sales offices. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW TORK 


cee 
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Caterpillar Tractor Co. Metallurgist T. H. Spencer inspects 


A - “Drive pinions in tractors must take very high torque loads,” says 
T. H. Spencer, Metallurgist for Caterpillar Tractor Co. “AIS! 8622 
steel, which we had been using, couldn’t give us the hard case 
and strong, tough core we needed in these heavy sections. Other 
standard carburizing steels with the requisite properties would 
have cost substantially more. We found, however, that we could 
achieve the desired surface and core properties by simply modify- 
ing AIS! 8622 with a higher percentage of molybdenum. We have 
been using this composition for several years, and results have 
been excellent.” 


CLIMAX MOLYBDENUWM. 


Caterpillar Tractor Co. found that simply by increasing the 
final drive pinion for D9 crawler tractor weighing 28 tons. molybdenum content of AISI 8622 (to 0.30-0.40%), the 
Severe loading of this large pinion requires a steel with desired properties were obtained at lower cost than was 
high case and core hardenability. Several years ago possible in any of the standard carburizing grades. 


Caterpillar Tractor Co. improves case and core hardenability 
_ Of carburizing steel by increasing molyhdenum content 


Caterpillar Tractor Co.’s experience shows 
how increasing molybdenum in a carburiz- 
ing steel helped to solve a specific problem. 
Perhaps your product, too, can benefit by 
higher molybdenum content. 

A technical article, “New Carburizing 
Steels for Critical Gearing”, describes some 
recent investigations of higher-moly carbu- 
rizing steels. For a reprint, write Climax 
Molybdenum Company, Dept. 13, 500 Fifth 
Avenue, New York 36, N. Y. 


YBOENUM 


@ High case hardness 

@ Wide choice of 
hardenability 

@ Easy to heat treat 

@ Low distortion 

@ Good machinability 

@ Good wear 

resistance 


Use the 
Moly Key 


steels 
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Cut to length . . . bevelled both ends . . . heat-treated to 
perfection. Just shape the point and you're all ready to 
go ...A-L Tool Bits are the last word in convenience. 


. Made in a complete range of tungsten and moly high 
- speed steels . . . including the new cobalt and high vana- 
dium types that offer superior red hardness, wear-resisting 
and cutting properties. 


Furnished in Standard finish or the popular Ground finish 


In a complete range of which is extremely accurate in dimension and free from 


tungsten, moly, cobalt, 
and high vanadium types 


decarburization and scale. 


For real Johnny-on-the-spot service on the finest tool bits 


PANTHER 5 ; 
SUPER PANTHER * obtainable, call your local A-L office or distributor . . . 

TODAY! Allegheny Ludlum Steel Corporation, Oliver 
DBL-3 AND DBL-2 - Building, Pittsburgh 22, Pa. 


For complete MODERN Tooling, call 


Allegheny Ludlum 


WSW 6278 * 


116—M ACHINERY, October, 1956 For more information fill in page number on Inquiry Card, on page 263 


: 
ALLEGHENY LUDLUM HIGH SPEED STEEL TOOL 
. 
: 


Steel 


Good Results with BTR Hollow-Bar 
in Manufacture of Fan Housing 


Based upon all-around performanee — 
less time spent in machining, good re- 
sistance to wear, and ease of heat-treat- 
ment — dies of BTR (Bethlehem Tool 
Room) Hollow-Bar rang the bell recently 
at Eleetrolux Corp., Old Greenwich, 
Conn.; the steel was supplied by Lind- 
quist Steels, Inc., Bridgeport, Conn. 
The dies, hardened to approximately 
Rockwell C 60, and operating in a 100- 


ton press, formed fan housings from 
25-gage zine-coated sheet steel at the rate 
of more than 1600 pieces per hour. Re- 
dressing was required once every two 
months or so, and then no more than 0.010 
in. was removed. 

BTR Hollow-Bar is made from our 
oil-hardening tool steel by a process 
called high-speed trepanning. By this 
method, we take hammer-forged round 
bars, core the inside diameter, then give 
them a rough-turning on the outside. 

With BTR Hollow-Bar there’s no need 
to run up shop costs waiting for delivery 
of forged rings or dises. Instead, this 
line tool steel comes to you ready to go, 
with no need for drilling, rough-boring, 
rough-facing or rough-turning. 

Your Bethlehem tool-steel distributor 
will be glad to explain how BTR Hollow- 
Bar ean be of real service to you. Or a 
phone eall or letter to the nearest Beth- 
lehem sales office will bring you detailed 
information promptly. 


steels = @ Good wear 
resistance 


BETHLEHEM TOOL STEEL 

ENGINEER SAYS: 

Ae Remove all the “Bark” from 
Liquid-Quenched Tools 


Most users of tool steel realize that it is 
necessary to remove the “bark” (sealed 
and deearburized outer surface) from 
tool-steel bars in order to obtain full, 
uniform hardness in heat-treatment. If 


this area is not removed, low hardness 
will result because of the low earbon con- 
tent of the decarburized metal. It is not 
always recognized that this procedure is 
necessary on tools which are to be liquid 
quenched, even though portions of the 
tool do not constitute working surfaces. 
If tools are to be liquid quenched, all 
the bark must be removed to avoid execes- 
sively high quenching stresses which 
could cause cracking of tools during 
hardening. Low carbon areas on the sur- 
face transform during hardening at a 
different time than the higher carbon in- 
terior. This sets up additional stress 
which, added to the high thermal stresses 
from quenching, could cause cracking. 
Air-hardened tools ean tolerate bark on 
non-working areas beeause of the low 
hardening stresses in air hardening. But 
with liquid-quenched tools there are no 
exceptions — remove all the bark. 


\ TOOL STEEL: 
MOVIE 
TWINS 
ANOTHER 
AWARD 


“Teamwork,” Bethlehem’s new motion 
picture on tool steel, received a second 
film award, a silver reel symbolie of ex- 
cellence, at the recent American Film 
Assembly competition in Chicago. 

The 16-mm, 30-minute color film ex- 
plains the manufacture, quality control 
and heat-treatment of Bethlehem tool 
steels. It is available for showings to 
machinists, heat-treaters, die makers and 
tool manufacturers. To see the film, write 
to Publications Department, Bethlehem 
Steel Company, Bethlehem, Pa. 


T’S BETTER IF IT CONTAINS MOLY 
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the air-hardening graphitic tool steel 


for intricate parts 
that must take abuse! 


ERE’S how manufacturers of gages, dies and 
other steel products requiring stable and 
machinable and tough steel can find new savings, 
better performance. The Timken Company an- 
nounces the latest addition to its line of graphitic 
tool steels—Graph-Air®. This new tool steel has 
all the properties of famous Graph-Mo® and it’s 
air-hardening. Graph-Air is ideal for such de- 
manding applications as blanking dies and other 
parts that must stand up to hard abuse. Being an 
air-hardening steel, there’s less distortion in heat 
treating than with oil-hardening steel—less de- 
carburizing than with other air-hardening steels. 
And Graph-Air is easier to control in heat treat- 
ing because it air-hardens at lower temperatures 
than ordinary air-hardening steels. 
Graph-Air not only eliminates the need for oil 
quenching facilities, and other relatively costly 


heat-treating processes—it air-hardens at tem- 
peratures of 1450°F to 1525°F. This is 200° to 
300° lower than most other air-hardening tool 
steels. Like famous Graph-Mo, Graph-Air oxt- 
wears ordinary tool steels because of the uniform 
diamond-hard carbides in its structure. 

It machines 30% faster because free graphite in 
its structure acts as a built-in lubricant. Graph- 
Air has the same high stability as other Timken 
graphitic tool steels, which are the most stable 
tool steels made! 


A result of the Timken Company’s pioneering 
in fine alloy steels, Graph-Air will be available 
in both solid and hollow-bar sizes. For details, 
write: The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. Cable 
address: ‘““TIMROSCO”’. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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T'S BETTER IF IT CONTAIN 


E. B. Smiley, Metallurgist for Illinois Gear & Machine Co., looks alloy steel casting. This gear has been rough turned, rough cut 
over setup of large, heavy duty bevel gear made from molybdenum and heat treated to 269 to 302 Brinell before finish cutting. 


For Strength, Hardness and Machinability 
gear maker recommends Molybdenum Alloy Steels 


“All of our gears are made to customer specifications, and = Moly steels offer gear users many 


advantages over carbon steel. Their 


in many cases these include the use of molybdenum steels,” —teater strength and toughness per- 


mit the use of smaller weight-saving 


says Mr. Smiley, metallurgist for Illinois Gear & Machine =<" ‘© transmit a given amount of 


power. Reduced weight and size of 
Co. “When our customers specify heat-treated gears and other components 
plain carbon steel,” Mr. Smiley continues, “we often rec- endurance is an im 
ommend that they change to 4140 alloy containing molyb- 
denum to achieve high strength and hardenability with good Cas, Gears Ful 


Write Climax Molybdenum Co. 
” > 
machinability. Dept. 13, New York 36, N. Y. 


CLIMAX MOLYBDENUM 


Machinability 
© Economy 
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Moly key © Response to 
for better hect treatment } 
Wear resistance ; 
castings 
; 


CUMBERLAND 
STEEL BARS 


concentric, straight, 
smooth & really accurate 


BE SURE OF THIS MARK ON THE END OF YOUR SHAFTS 


CUMBERLAND GROUND BARS FOR ALL TYPES OF MACHINES 


They are carefully ground to our standard manufacturing toler- 
ance, plus nothing to minus .002” on diameters 1-1/8” to 2-7/16” 
inclusive . . . plus nothing to minus .003” on diameters 2-1/2” 
to 8” inclusive. Closer tolerance can be furnished, if desired. 
And, remember, Cumberland Steel Bars are the end result of 
109 years’ experience,—and every bar is carefully tested before 
shipment. The list of Cumberland’s customers reads like the 
“Blue Book” of Industry. Ask for further information. 


MANUFACTURED IN THREE SPECIFICATIONS 


Cumberland Brand—AlS! C-1020/C-1025, Elastic Limit 30,000+ Min. 
Potomac Brand—AlS! C-1040, Elastic Limit 45,000+ Min. 


Cumsco Brand—AlISI C-1141, Elastic Limit 57,000# Min. 


CUMBERLAND STEEL COMPANY 


CUMBERLAND, MARYLAND, U.S.A. 


ESTABLISHED 1845 INCORPORATED 1892 
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Bustness MACHINE MANUFACTURERS have calculated the risk of 


” . obsolete machine tools and started dynamic replacement programs. 
They know that over half the 9,000 drilling machines and 9,000 
lathes were built to World War II standards.* In fact, over half the 

® ° machine tools in America are over a decade old. The penalty of this 


is easy to see in the lower prices of your alert competitors and in 
our country’s position in freedom’s fight. 

Yet modernization is quick and inexpensive with “Standard Machine 
Tools” developed against fresh, new concepts of appearance, function 
and accuracy. To this end, Cincinnati Lathes and Drills are built to 
do much of your jobbing, tooling, maintenance and light production 
work at tremendous savings. Write for complete catalog information. 
Cincinnati Lathe and Tool Co., 3247 Disney, Cincinnati 9, Ohio. 


*Figures from American Machinist's Seventh |nventory. 


PRINTED IN USA 


Machines shown are Cincinnati's 
new 16” Royal Drill and 
15” Tray-Top Lathe. 


)-- center on... cincinnati lathes and drills 
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High-speed 
production tool 


Here’s a NEW 
1-ton hydraulic 


MULTIPRESS 


@ Gives up to 150 ram strokes per minute. 
@ Ram pressures adjustable up to 1-ton. 


e@ Automatic pressure reversal. 
@ Completely self contained. 


@ Your present tooling easily adaptable. 


@ Dual manual safety control. 


CUTS YOUR TOOLING COSTS ON SMALL AND 
LARGE QUANTITY LOTS—Many shop operations can 
be simplified because you can move Multipress quickly 
and easily from department to department, wherever 
a press is needed. And, because Multipress can be 
moved around, it can be stored in your tool crib 
complete with tooling setup until the particular pro- 
duction job is run again. 


1244 Dublin Road 
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F.0.B. Factory. Subject to prior sale 


SIMPLIFIES AUTOMATIC OPERATIONS — Mulctipress 


Got Production 


THAT NEEDS A PRESS 
Immediately Available 


is specially engineered for automation. It can be 
mounted simply around dial tables and indexing fix- 
tures to keep your tooling costs to an absolute mini- 
mum. The Multipress controls can be actuated elec- 
trically, pneumatically or hydraulically from external 
sources making it easy to interlock the Multipress in 
with other automatic production operations, 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 


Columbus 16, Ohio 


For more information fill in page number on Inquiry Card, on page 263 


IDEAL FOR CONTINUOUS LINE PRODUCTION—Two 
or more Multipress units can be easily set up side by 
side to handle straight line production work. Sur- 
prisingly small bench area is needed for line produc- 
tion work because of the compact, operator-engineered 
design developed in the 1-ton Multipress. 
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John Topman, Factory Superintendent, says: 
“] LIKE GEOMETRICS because... 


.-. lm interested in production schedules, costs and quality control. 
GEOMETRIC tools suit me on all counts, they’re dependable, economical 
and, of course, you can’t beat them for accuracy. Just look at the 
workmanship in this collapsing tap! 

Their distributors and their own service engineers give us wonderful co- 
operation, too. Yes, I’m sold on GEOMETRIC Die Heads and Collapsing Taps.” 


Greenfield Tap and Die Corporation 
GEOMETRIC TOOL COMPANY DIVISION 


New Haven 15, Connecticut 


H 
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The BARDONS & OLIVER No. 4 
Universal Turret Lathe 


ojers these outrtanding 


* 
e Sixteen geared 
spindle speeds, 
providing a fifty to 
one speed range 
Optional spindle speed 
ranges with maximum up 
to 2000 R.P.M. 
¢ Constant horsepower (optional 
to fifteen) at all spindle speeds 
¢ Fast operating and effortless 
electric headstock clutches 
e Fully automatic spindle speed changing ? 
in less than two seconds 
¢ Headstock shafts of alloy steel, heat 
 ¢ Minimum number of gears in mesh at treated, ground-in-spline, of large 
. diameter and short span between 
higher spindle speeds bearings s “ 
¢ Ali anti-friction bearings ¢ All rotating assemblies statically and 
dynamically balanced 
* Flanged type motor mounting * Cool, filtered lubricating oil pumped to 
all headstock bearings, gears and ; 
¢ All headstock gears of alloy steel, flame clutches from separate reservoir 
hardened and precision finished in the head-end leg 


The complete line of Bardons & Oliver Turret Lathes offers many 
outstanding features. Write us on your company letterhead for 


specific model information or send your blue prints for a proposal. 
MANUFACTURERS OF A COMPLETE LINE OF TURRET LATHES AND CUTTING-OFF LATHES 


BARDONS Enc. 


ie 1135 WEST 9TH STREET CLEVELAND 13, OHIO }—— 
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changes in 10 seconds for right or left 
turning, and replaces an assortment of 
14 tools costing more than five times 
thet of one R and L Turning Tool. 


TO LOWER COSTS... 
GREATER PROFITS! 


In this day and age of 
AUTOMATION set-up time is a prime 


cost factor. Cut your set-up time by R and L 
KNURLING 
as much as 75% with R and L TOOLS. TOOL... 


Half the weight . . . twice as efficient 
as other knurling tools. One hex 
wrench makes all adjustments. 


R and L 
TAP AND 
DIE HOLDERS... 
New release mechanism makes right or 
left threading possible . . . an ex- 
clusive R and L feature. 


R and L 
RECESSING TOOL... 


Can be adjusted to operate on any 
Rand L TOOLS are masterpieces of the tool- internal diameter within capacity of 


| maker's att . . . guaranteed not to bend or 
le _ give way. Thousands of users attest that they 
pay for themselves in no time! 


machine . . . Newly designed! 


Write for New Catalog 


R and Lt TOOLS 
1825 BRISTOL ST. 
PHILADELPHIA 40, PA. 


[_] Please send me your new catalog 


(_] Please arrange for no-obligation 
demonstration of R and L TOOLS 


M-10 
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1825 BRISTOL STREET PHILADELPHIA 40, PA. 
 YURNING TOO). « CARBIDE OR ROLLER BACKRESTS + RELEASING OR NON. 
MELEASING TAD AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN DIES) NAME 
* UNIVERSAL TOOL POST CUT-OFF BLADE HOLDER RECESSING TOOL- =! 
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add HYDRA-TRACE* to 


your Present LeBlond 


American Cast Iron Pipe Co. did! Now they have all the 
advantages of a “new” tracing lathe, at a fraction of new- 
lathe cost. Actually, Hydra-Trace Duplicating Attachment is 
quickly and easily installed on most any LeBlond Lathe built 
since 1935. 

This tracing-boring job at American Cast Iron Pipe Co., 
Birmingham, Ala., is a good example of Hydra-Trace per- 
formance. Bells for centrifugal pipe molds are machined inter- 
nally with Hydra-Trace feeding at 30° angle. The part is fin- 
ished in one-third time required for hand-fed turning. Details 
of the machining operation were worked out by LeBlond engi- 
neers, who prepared prints and template pattern for American. 

LeBlond offers a wide variety of useful turning attachments. 
Because of the inherent stamina of LeBlond machines, our 
customers often solve special turning problems by adding to 
their present machine—good for many more years of depend- 
able service. 

Perhaps you, as a LeBlond Lathe owner, have a tracing job 
made to order for Hydra-Trace. Our field engineers are always 
on call, ready to work with you in solving your specific turning 
problems, Write today and tell us your needs. 

*Hydra-Trace (Trade Mark registered U.S. Pat. Off.) is LeBlond’s heavy-duty 


hydraulic tracing attachment. Can be mounted in place of compound rest on prace 
tically all LeBlond lathes built since 1935. 


...cut with confidence 


THE R. K. LEBLOND MACHINE TOOL COMPANY 
CINCINNATI 8, OHIO 


World’s largest builder of a complete line of lathes 
for more than 69 years 


4 
| 


og 
: 
— Simply adding HYDRA-TRACE 
made atracing lathe ofthis 
Heavy Duty—at small cost. 
‘These parts call for traci 
boring operation. Material 
steel; spindle s 
finish 60 micro-inc' 
L 
tolerance +.002 
time 3 hours, o irdtime 
: 


MULTI-MILLION DOLLAR PLANT...OR SMALL SHOP —There’s a complete line of Pratt & Whitney 


KELLER Machines with models to handle every work size profitably. 


TYPE BG-22—A big ma- ._ TYPE BG-21—Two standard 
chine with capacities to 20’ x sizes: 5’ x 214’ and 6’ x 4’. 
7’. Single and 3-spindle models. Single and 2-spindle models. 


TYPE BL-Smallest KELLER 
with capacity of 36” x 20”. 
Single and 3-spindle models. 


3 
1 
: 
| 
shape the future 
4 
] 
| 
| 
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The use of two and three-spindle KELLERS provides 
rapid output geared to tight schedules. One noted 
manufacturer is counting heavily on KELLERS to help 
produce 150-foot airliner wings on a five-a-month 


built into all KELLER Machines, Tool Engineers have 
developed ingenious trunnion fixtures (like those shown in 
the adjacent picture) that make it possible to re-position 
the components quickly for several successive machining 


basis and fill $90 million worth of orders. 
Augmenting the already great versatility and productivity 


of 


jet age 


These on-the-job scenes taken in the plant of a 
leading aircraft manufacturer typify the swing to 
KELLER throughout the Aviation Industry. To pro- 
vide the maximum strength-with-lightness neces- 
sary to withstand the terrific stresses of jet age 
flight, increasing numbers of large, complicated 
components are being forged as single units and 


operations . . 


work and change fixturing. 


ELLER 


production 


. without production stops to remove the 


then machined over their entire surface. And mak- 
ing it possible to mill accurately all the complex, 
3-dimensional shapes involved — on an efficient, 
production basis—are these rows of Pratt & Whitney 
BG-22 KELLER Tracer-Controlled Milling Ma- 
chines . . . powerful, versatile giants that handle a 
wide variety of large workpieces. 


GET THE FACTS... . See how PRODUCTION MILLING with a Pratt & Whitney KELLER 
Machine can help improve your product performance and cost picture.Write for fully illustrated circulars, 
stating your work size ranges... or phone the Pratt & Whitney Machine Tool Specialist in your area. 


PRATT & WHITNEY COMPANY 


INCORPORATED 
12 Charter Oak Boulevard, West Hartford 1, Connecticut 
Direct Factory Representatives in Principal Cities 
MACHINE TOOLS ° 


GAGES 


CUTTING TOOLS 


| 


7’. Single and 3-spindle models. Single and <-spindle modeis, | Single and o-spindaie modes, 


NOW! 
jet engine 
discs 
machined 
both sides 
simultaneously! 


WICKES, pioneers of the center drive principle, 
announce a center drive profiling lathe specifically 
designed to machine both sides of jet engine discs at 
the same time e Due to equalized pressure of tools 

on each side of disc, flatness, parallelism and 
concentricity are obtained that were never before 
possible e Single chucking eliminates stack up of 
tolerances @ Controlled by 360° tracer 

e Constant cutting feet per minute and constant 

feed per revolution produce a highly superior finish 


e Stainless steel or titanium are readily machined FOR MORE DETAILED INFORMATION ON THIS 
MACHINE WRITE US TODAY. 
in this set-up. 


WICKES MACHINE TOOL DIVEISEON e@ THE WICKES CORPORATION @ SAGINAW, MICHIGAN 


‘OVER 100 YEARS’ EXPERIENCE IN SOLVING PRODUCTION PROBLEMS 


For more information fill in page number on Inquiry Card, on page 263 
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GU packaged se 
stationary seal faces 
metal housing. Stock sizes tor 


250 through 4.009. 


LE R 

Roto-flex for desi 
e thes box. Stock lation outside 
gh 4.000. sizes for shafts 


A Complete Line 


GITS SHAFT SEALS 
For Every Application 


4 ue modern, mechanical, face-type seals are carried in stock — 
‘ to save you time and money. Write for detailed data. 


18. Sevth Kilbourn Avenve * Chicago 23, Illinois 


Heavy Machine Tools | Specialise In Lubricating 
pc — A high-speed, Almost Half-A-Century ie 
seal, for more compact 
installation in heavy 
machinery. Stock sizes for 
ee STYLE _A factory-assem 
| for the small-budg 
| user. Stock sizes for shafts - 


through 1.000. 
Aircraft Engines And Accessories Sw | 

STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- . 
sure balance when fluid pressure is 
applied ‘internally or externally. Stock 
sizes for shafts .250 through 4.000. 


Machine Tools And 7 
| Pumps And | 
| ROTO-Fr EX — Ry Compressors 
ed flexihi: 
Tre 
Oe < 
| 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, 
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The Most Important 
Requirement In Gaging 


The basic design of the Dimensionair is different from that of any 
other Air Gage. It “repeats’’ measurements precisely and constantly 
hour after hour because — 


The Dimensionair’s balanced air system cancels out pressure variations which 
might affect it and cause errors. 


Q, Unlike other air gages, there is no adjustment in the magnifying-measuring side 
of the system. Rather than introduce a variable here which would make a fixed 
system impossible, Federal offers two magnifications which answer practically 
every requirement. These magnifications are 2500 to 1 and 5000 to 1. In this way, 
Federal achieves a stability which cannot be approached by other air gages. 


@, Because the magnification is fixed, the scale is linear and the graduations can be 
accurately calibrated. 


Hence, with no adjustment to change the magnification and affect the stability, 
only a single master is required. 


Try 


Check a Dimensionair yourself right in your own plant. Compare it with your present 
air gages. 


a. Check it for stability or “repetition”. Do this frequently and over long intervals, 
always using the same master. Avoid temperature effects (excessive handling, direct 
sunlight, etc.) Notice how quickly you can set the gage to zero. 


b. Check its calibration using any number of masters. Confirm the fact that only one 
master is needed. See how dependable the Dimensionair really is. 


Ask us or our salesmen to let you try a Dimensionair 


Federal Products Corporation 
61110 Eddy Street - Providence 1, R. I. 


We'd like to test a Dimensionair in our plant. 


Company Name 


Your Name 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—133 
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Fulfio Filters provide opti- 
mum clarity at ultra-high 
flow rates. For all industrial 
fluids—including oils, liquid 
fuels, chemicals, water, com- 
pressed air and various gases. 
Sizes ‘o handle flow rates up 
to 1,600 gpm. Pressures to 
4,000 psi. 

Fulflo Filters feature 
Honeycomb Filter Tubes, 
the “‘precision controlled 


ComPLETE FILTRATION COVERAGE 


there’s a Commercial Filters unit engineered for your filtering job... 


Honan-Crane Filters offer 
“clean oil” filtration in diesel, 
turbine, hydraulic, metal- 
working and quenching opera- 
tions. Bulk refill models pro- 
vide depth filtration with cel- 
lulose medium for additive 
oils and Cranite (fullers earth) 
medium for straigth mineral 
oils. Multi-cartridge models 
feature six different types 
of cartridges that may be used 


density” element that filters 
every drop again and again 
to give you microscopic clarity. Choice of cotton, ace- 
tate, nylon, orlon, dacron, dynel or glass fibres. 
Standard models available in steel, stainless steel, 
rubber lined steel or nickel-plated brass. Custom models 
engineered to special requirements. 


interchangeably depending on 
type and degree of filtration 
desired. Flo-Pac models, in- 
stalled in line, handle flow rates 
up to 900 gpm. All have quick- 
opening covers for ease in 
changing refills. 


other CFC products 


Purivac Insulating Oil Conditioners 
High Pressure Hydraulic Filters 
Magnetic Separators 
Plating Filters 
Coolant Clarifiers 
Oil Burner Filters 
Compressed Air Filters 
Dri-Pure Water-Oil Separators 
Pre-Coat Filters 
Water Filters 
Beverage Filters 
i Pharmaceutical Filters 
{ Automatic Tubular Conveyors 


Diesel and gasoline engines 
get complete protection 
against the damaging ef- 
fects of dirty oil with Mich- 
iana Lube and Fuel Oil 
Filters. Designed for low 
cost filtration and proven 
in thousands of installa- 
tions. “Throw-away” or 
repackable filter elements. 
Available in a wide range 
of sizes and models. 


Write for literature 
or engineering help 
covering your 
filtration problem. 


COMMERCIAL FILTERS CORPORATION 


MELROSE, MASSACHUSETTS « LEBANON, INDIANA 


For more information fill in page number on Inquiry Card, on page 263 
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2100 So. Laramie Ave. + Chicago 50: Ill. 


You get what you want with 


MASTER MECHANIC 


"Ever wish you could build your own presses? 
Danly does it for you... putting in the same 
@xtra strength you would to avoid down-time, 
working to closer tolerances as you would 
to protect your dies. 


_Danly Presses are built the way you want 
‘them. Take Danly’s lubrication system, for 
instance... it’s automatic to safeguard the 
press against human error and protects vital 


wear surfaces with oil to assure longer 
“You get what you want with Danly Presses. 


DANLY MACHINE’ SPECIALTIES, INC. 


Ask for your copy of The Danly 
“Press Catalog”... it gives the 
whole story on how Danly Presses 
are built for you. Write today. 


| 
| L 
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Diagrams show typical applications 
of Frauenthal Standard Slide Units 
to a variety of grinding problems. 
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Frauenthal’s creative engineering Now makes 
available Standard Slide Units in any 
number of combinations for production 
grinding applications... 


For more information fill in page number on Inquiry Card, on page 263 


yg IS NO LONGER NECESSARY to absorb special 
engineering and design costs when Frauen- 
thal Standard Slide Units — plus a variety of 
grinding spindles — can be assembled to ma- 
chine bases appropriate to a particular job. 
And these standard slides in single or multiple 
units can be arranged in an infinite number of 
spindle positions to accommodate an endless 
variety of simultaneous or sequenced, automat- 
ically controlled grinding operations. 

What's, more, you get all the advantages of 


Frauenthal’s advanced engineering and design 
experience—proven on single and multiple-head 
grinders used on special production jobs. For 
example: parts for jet engines, diesel and auto- 
mobile engines, tanks, gun mounts, radar units, 
large and small diameter precision bearings and 
machine tool components. 

As illustrated here, this model of the versatile 
grinding compound shows how the Frauenthal 
Standard Slide Unit can be adapted to approach 
the work from any desired angle. 


Here's a typical Frauenthal Double Head 
Vertical Spindle application utilizing two 
of the Frauenthal Standard Slide Units 
shown on the opposite page. Although ap- 
plied to a particular grinding situation, 
these slide units retain versatility for angu- 
lar positioning. Frequently, as indicated m 
panels 2 and 4 at the bottom of the page, 
diameters and adjacent surfaces are ground 
at one time with a single wheel dressed 
to the proper contour. 


Send a print of your “problem grinding part” 
and our engineers will show you how to 
apply Frauenthal Standard Slide Units to 
solve the problem. Include in your letter 
pertinent production information — num- 
ber of pieces, etc. Be sure to investigate 
the latest Frauenthal Vertical Grinders 
with Standard Slide Units. For complete 
details, contact Frauenthal of Muskegon. 


Frauenthal bivision 


THE KAYDON ENGINEERING CORP. 


MUSKEGON, MICHIGAN, U.S.A. 


F.256 
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MORE ENGINEERS 


to help you improve production and cut costs! 


Specify Socony Mobil and get the services 
of more industrial lubrication engineers than 
are provided by any other oil company. 

These specialists, working closely with 
your Mobil representative, will help you set 
up a plant-wide program of correct lubrica- 
tion . . . advise on any lubrication problems 
that might arise. Their long experience and 
expert recommendations can improve your 
production and cut costs. 


SPECIFY 


SOCONY MOBIL 


Socony Mobil products are also backed 
by more services for analyzing petroleum 
products in use . . . more on-the-job training 
of your personnel in correct product appli- 
cation . . . more approvals from machine 
builders . . . more continuous research to 
assure continually improved products . . . 
more practical experience—90 years! 

Always specify Socony Mobil. There's 
more in every barrel for you! 


FIRST STEP 
IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION 
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“DRAWING BOARD FOR FAT DRAFTSMAN” 


The “Comfy-Contour” drawing board was in- 
vented by my uncle Claude, an obese but brilliant 
man. He once had a fat commission to design new 
camel troughs for the Turkish government, and 
was rewarded with the honorary title of Emir Bey 
Windeau. Claude was very good-natured, and 
never beefed when we kids used his cummerbund 
for a pup tent. But, like all us talented people, he 
was sensitive, too. Like the time he thought his 
boss called him “clod”. Claude up and belly- 
bunted him right over the office Coke machine. It 
wasn’t a wise thing to do, but you had to admire 
his guts. 


Another big development that wins admiration 
is the ever-increasing use of Jones & Lamson 
Optical Comparators. These precision-built in- 
struments are being used throughout industry for 
measuring and inspecting all sorts of parts and 
objects. The J & L Comparator is accurate to 
.0001”, and its versatility makes it equally suitable 
for both production-line and job-shop work. With 
a Jones & Lamson Comparator in your shop, you'll 
find you can perform inspections that just can’t be 
done by other methods. Available in eleven bench 
and pedestal models. For complete information, 
write Dept. 710 today. 


JONES & LAMSON OPTICAL COMPARATORS On the Job... 


Checking gages to close tolerances 
at Winslow Mfg. Co., 
Cleveland, Ohio 
Templates used for manufacturing proc- 
ess are checked to tolerances of .0002". 
Standard Guillotine gages are duplicated 
from these “‘ masters”, for use by leading 

jet-engine makers in checking airfoils. 


Table Model TC-14 
(Vertical Inspection) Multiple inspections at a glance 
at Zagora Gears, Inc., 
Charlotte, N. C. 

Large capacity and ease of operation al- 
low the inspection of oil grooves, shoulder 
lengths, several diameters; lead, pitch 
diameter and thread angle of thread and 
worm on these precision gear shafts in 

one simple operation. 


JONES LAMSON 


JONES & LAMSON MACHINE COMPANY, 512 Clinton St., Springfield, Vt., U.S.A. 


of Optical Comparators since 1919 


OPTICAL COMPARATOR DIV. 


| World’s Largest Manufacturer 
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GRANITE CITY STEEL 
GRANITE CITY, ILLINOIS 


Granite City saves fuel, raises production 
and quality with Cities Service Heat Prover! 


Nation’s 14th largest steel producer uses Heat Prover 
on soaking pits, open hearth furnaces and on their 
annealing furnaces. 

Granite City Steel burns enough fuel in one year to 
heat a five-room house for 38,000 years! 

Obviously, if this fuel burns inefficiently, the loss 
could be staggering. But Granite City has no worries 
on that score. “Thanks to the portable Cities Service 
Heat Prover, we get better fuel efficiency, better 
quality, greater production than ever,” they report. 

“Because it provides a quick, highly accurate check 
of fuel-air ratio, the Heat Prover has proved invalu- 
able in controlling combustion conditions in open 


hearth furnaces, soaking pits, and annealing and 
normalizing furnaces. In a matter of seconds it tells 
our engineers how efficiently the furnaces are work- 
ing—whereas former tests often took hours and didn’t 
provide as accurate a picture. Anyone in this busi- 
ness can probably benefit from this ingenious device.” 

Supplied and maintained free by Cities Service, the 
remarkable Heat Prover is today used and applauded 
by scores of major steel producers. If you’d like to 
learn how it could simplify your operation as it has 
theirs, talk with your local Cities Service Lubrica- 
tion Engineer. Or write: Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N. Y. 


20TH CENTURY BLOWGUN — a bazooka — is 
readied by technicians for tapping open 
hearths. They are part of Granite City’s 
4800 skilled employees. 


HEAT PROVER AT WORK at back of open 
hearth furnace. In minutes it provides 
accurate check on furnace efficiency — 
saves hours required by former testing. 


CITIES (A) SERVICE 


QUALITY PETROLEUM PRODUCTS 


CONTROL TOWER at blooming mill guides 
ingots as they pass through rollers. 
Granite City has capacity of 1,200,000 
net tons of ingots annually. 


For more information fill in page number on Inquiry Card, on page 263 
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old methods can’t compete 


If you do any turning you should investigate the New 
Britain +G6F+ line of copy turning lathes—whether vour 
work calls for sustained production or short runs demand- 
ing quick setups. It turns tapers and complicated contours 
with the same setup used for simple O.D.’s. No need for 
expensive form tools. Let us demonstrate this completely 
different approach to turning in a color motion picture 
demonstration at your desk. 


RITAIN MACHINE co 


Model 11/70 
New Britain +GF+ 
Copying Lathe 


D 


el 
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a long new step forward 
in bar machine productivity 


Here is a new New Britain bar machine with the ruggedness, 

power, speed and versatility to shed new light on your profit 

picture. Where you have bar work that now requires more 

than one machine, it may be practical to eliminate costly 

gw BRITAIN MACH, Co finishing operations by doing the whole job on a New Britain 

‘ Model 62. Ask vour New Britain representative or write The 

Model 62 New Britain Machine Company, New Britain-Gridley Machine 

Automatic Bar Division, New Britain, Connecticut. 

Machine 
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New Waldes Truarc ring functions 


as spring, shoulder, fastener...and STAYS PUT! 


WALDES TROARG 


Above assembly shows how 2 Waldes Truarc Locking-Prong erry 
(Series 5139) replaced 6 parts...eliminated threading operation. . 
and need for skilled labor. 


RING DIMENSIONS 


w 
WALDES TRUARC LOCKING-PRONG RING (Series 5139) 


GROOVE DIMENSIONS 


tol. tol. 


050 | + 


+.010]. 


+.005 | . 


+.010 


055 | + 


+.005 | . 


+.010 


060 | + 


+.005 | . 


581 | +.010]. 


070 | + 


+.005 | 


744 | +.010 J. 


095 


+.005 } . 


853 | +.015 |. 


+.005 | 


960 | +.020 |. 
Additional Sizes Under Development 


The Waldes Truarc Locking-Prong Retaining Ring is a new, 
low cost, radially applied fastener which can be locked positively 
in its groove and used as a shoulder against rotating parts. It is 
primarily intended for use in the automotive, electronic and aero- 
nautical industries. 


This radially applied ring locks positively in its grooves by 
means of two prongs at the open end. Because of its high thrust- 
load capacity the Waldes Truarc Locking-Prong Ring may be used 
as a shoulder against rotating parts. Its bowed construction pro- 
vides for end-play take-up in the assembly and makes less critical 
the tolerances required for the parts being fastened. Since it serves 
as a spring as well as a shoulder, this ring eliminates the need for 
springs, washers, and other accessory fastening devices. 


Whatever you make, there’s a Waldes Truarc Retaining Ring 


SEND FOR FREE SAMPLES 


WALDES 


WALDES TRUARC Retaining Rings, Grooving Tools, Plie 


%Production dies not available as of date of printing 


RETAINING RINGS 


+.005 | . 


tApplies to unplated rings only “Recommended safety factor =3 to 4. 
designed to improve your product...to save you material, machin- 
ing and labor costs. They’re quick and easy to assemble and dis- 
assemble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


36 functionally different types...as many as 97 different sizes 
within a type...5 metal specifications and 14 different finishes. 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 


More than 30 inded factory representatives and 
700 field men are nthe: to you on call. Send us your blueprints 
today...let our Truare engineers help you solve design, assembly 
and production problems...without obligation. 


Waldes Kehineor, inc., 47-16 Austel Place, LLC. 1, 
Please send 
(J Please send me supplement No. 1 which brings 
Trvare Catalog RR 9-52 up to date. 
(Please print) 


Nome. 
Title. 
Company. 
Business Addre 


City 


State... 


rs, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 


2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785: ‘2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310: 2,509,081: 
2'544.631: 2,546, 616; 2,547,263; 2,558, 704: 2,574,034; 2,577,319; 2,595,787. and other U.S. Patents pending. Equal patent protection established in foreign countries. 


For more information fill in page number on Inquiry Card, on page 263 
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VMA Universal Shaper Model ES-26 


(SUPERB. CRAFTSMANSHIP) 


VMA SHAPERS - built by Sweden's master craftsmen - are engineered 
to maintain precise tolerances in continuous heavy-duty production. 
Built to U. S. standards, VMA Shapers—both heavy duty and stand- 
ard models — meet all requirements for modern versatile machines. 


VMA Model! ES Heavy Duty Shapers, 
available in Plain and Universal Models 
ond with 18”, 22”, 26”, and 28” 
stroke, feature: 


@ Wide selection of ram speeds and 
power feeds 


® Automatic forced lubrication system 


®@ Horizontal power rapid traverse of 
table through independent motor 


@ Double helical crank gear 
@ Chrome nickel steel transmission 


®@ Anti-friction bearings throughout 
®@ Dependable safety clutch 


VMA Model EV Series... economical 
standard-duty Shapers with stroke 
lengths from 14” to 24”. 


@ Highly accurate and dependable, 
Model EV Shapers are ideal for job 
shop or tool room use not requiring 
the extra power of the ES Series. 
Easy to operate — economical to own. 


ustin 


CORPORATION 


76-E MAMARONECK AVENUE © WHITE PLAINS, NEW YORK 
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Engineers of the Red Ring Cutter Division are 
concerned with gear shaving cutters ex- 
clusively. The same applies to this Division's 
manufacturing personnel. These men have 
no other job responsibility. And, in 25 years 
they have accumulated more experience in 
this highly specialized field than any other 
group anywhere. Machines and equipment 
for the production of cutters are used for no 
other purpose. 

This experience is part of every Red Ring 
Cutter you buy. When you encounter a tough 
problem you can call for help. When you 
need a cutter to produce a gear with certain 
special characteristics Red Ring specialists 
will develop it. 

Don't underestimate the value of this 
extra protection even though it isn't apparent 
in the price you pay for Red Ring Gear 
Shaving Cutters. 


SPUR AND HELICAL GEAR SPECIALISTS — 
ORIGINATORS OF ROTARY SHAVING 
NATIONAL BROACTH & MACHINE CO. 


S600 ST. JEAN + DETROIT 13, MICHIGAN 
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ATTACHMENTS for 


TURRET MILLING MACHINES 
add outstanding versatility to a 
machine already versatile 


HEN you buy the BRIDGE- 

PORT TURRET MILLING 
MACHINE, you buy more than a 
conventional vertical miiling ma- 
chine. You actually buy and get 
a machine of a type conceived, 
created and developed by Bridge- 
port. In addition to the turret prin- 
ciple originated by Bridgeport, at- 
tachments have been designed 
which add a great many features 
to the machine so that its basic 
purpose for milling, drilling, bor- 
ing and shaping has been ex- 
tended to include also cherrying, 
right angle milling as well as 


CHERRYING 
ATTACHMENT 


Makes possible production of 
convex and concave shapes 
ideal for producing jrop 
forge dies, molds, cavities. 


copying with the Bridgeport Hy- 
draulic True Trace Combination. 


One of the outstanding advan- 
tages of this machine is that you 
can buy this basic machine with 
some or all of these attachments 
or add them later whenever the 
need arises for the handling of 
specific operations. 


Investigation of BRIDGEPORT 
TURRET MILLING MACHINES 
and their many attachments is 
always in order. 


TRUE TRACE 
COMBINATION 


The Bridgeport True Trace Com- 
bination will give excellent 
performance and save endless 
hours when copying irregular 
dies and molds. 


RIGHT ANGLE ATTACHMENTS 


(Above) Duty (Above) Light Duty 

at t angles; m ing 
fits both M 1 molds 


NO. 2 
BORING 


HEAD ing Tools and 


Bori 
Holder provide means for bomen 
holes up to 6” diameter; avai 
for use on re 1 HP 


able 
Milling, Drilling and 


Boring At- 
tachment, 
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Bridgqehort MACHINES, INC. 
anufact _of High Speed Milling Attachments and Turret Milling Machines | a 


“ABRASIVE CO. 


Cut-off wheels = = @ 


These thin, fast-cutting, resinoid-bonded wheels slice through the hardest-to-cut materials in 


seconds, giving more cuts per wheel — less stock waste — and essential accuracy in 


cutting lengths to close tolerances. They often eliminate finishing, too, since the ends they produce 
are smooth. Operating speeds from 10,000 to 12,000 s.f.p.m. (16,000 s.f.p.m. on specially 
designed machines.) Write for bulletin ESA-163 and name of distributor. 


OUR SIMONDS 
DISTRIBUTOR 


CAll 


LOCAL STOCK 
FAST SERVICE 


Made with MAGNESIUM 


A FEW POUNDS make a big difference when jigs have to be moved manually several times an hour. 


MAGNESIUM FOR LOW-COST TOOLING 


Lightweight magnesium tooling plate costs 


less to buy, less to fabricate and less to use 


* COSTS LEss TO BUY—Magnesium tooling plate costs less 
than commonly used lightweight tooling materials. 


* COSTS LESS TO FABRICATE— Magnesium jigs and fixtures 
are easy and economical to build, too. The reason is that 
magesium tooling plate is easy to machine, easy to weld. 


* COSTS LESS TO USE—Magnesium weighs one fourth as 
much as steel and only two thirds the weight of aluminum. 
By making your jigs and fixtures with lightweight mag- 
nesium you'll increase worker efficiency and reduce lost- 
time injuries. 

For more information about magnesium tooling plate 
contact your nearest supplier of Dow magnesium, or 
write THE DOW CHEMICAL COMPANY, Midland, Michigan, 
Dept. MA 397CC. 


Available from stock at: Copper and Brass Sales, Inc., Detroit, Mich. « Fullerton Steel and Wire 
Company, Chicago, Ill. « Hubbell Metals Inc., St. Louis, Mo. * A. R. Purdy Co., Inc., Lyndhurst, N. J. 
Reliance Magnesium Company, Los Angeles, Calif. * Vinson Steel and Aluminum Co., Dallas, Texas. 


you can depend on DOW MAGNESIUM 
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SERvice 


NEW HEAD CONTROLS 
make Fosmatic Radial 
easier than ever to run! 


Numerical Dials select feeds and speeds quickly, 
easily, with minimum possibility of error. Select even 
while drill is running, to save time on next operation. 


Single Control Lever starts, stops, reverses and shifts to 
feed and speed set on numerical dials. 


Push Buttons on quick return levers engage feed. Feed is 
disengaged automatically by depth control or by pushing 
either button again. Magnetic clutch needs no adjustment. 


Other Fosmatic features include: 36 spindle speeds, 


18 feeds, 4’ to 8’ arms, 13” to 19” columns, Boring . 7 . 
Type Spindle, Safety Interlocks, Variable-Tension hydraulic motors drive both traverse screw and elevating 


Head Traverse Lever also elevates arm. Variable speed 


Counterbalance for Spindle, and optional Milling Feed. nut. Clutches eliminated. 


NEED DRILLING EQUIPMENT? GET A PROPOSAL FROM FOSDICK! 


lp 


 Sectioniz uto | 

—— 


This Sectionized Transfer-matic for machining 
V-8 cylinder heads is the first in the industry to 
utilize automatic banking to reduce downtime. 


Key to the increased operating efficiency of this 
machine is its division into three sections and the 
use of two banking units—one at the rear be- 
tween Sections I and II and the other in front 
between Sections II and III. 


The first banking unit holds up to 35 pieces and 
feeds Section II. The.second feeds Section III. 


If production is interrupted in Section I for tool 
changing or maintenance, Sections II and Il 
continue to operate as they receive parts from 
the two banking units. If Section I is stopped, the 
first banking unit stores the overflow from Sec- 
tion I and the second unit continues to feed 


Section II. If work in Section II is interrupted, 
the second banking unit receives and stores the 
parts from Sections I and II. The ability to shut 
down any one of the sections while the others 
continue to operate results in greatly increased 
production efficiency. 


The entire line performs 461 operations on each 
of 144 cylinder heads per hour at 100% effi- 
ciency—213 in the 11 stations of Section I, 154 
in the 16 stations of Section II and 94 in the 
13 stations of Section Ill. This completes all 
operations except broaching. 


Other features are: Construction to JIC standards, 
hardened and ground ways, automatic lubrica- 
tion, automatic chip disposal, pre-set tooling 
throughout and Cross Machine Control Units to 
program tool changes. 


3 


TALIDE METAL, a tungsten car- 
bide of superior quality, is harder, 
stronger, and more resistant to abrasion than any 
other metal. Properly applied, it gives superior 
service on applications where wear, heat, strain 
and shock are destructive to other metals. 


@ ABRASION RESISTANCE— Up to 100 times that of steel. 


@ COMPRESSIVE STRENGTH— Higher than all melted, cast or forged 
metals and alloys. 


@ RESISTANCE TO DEFORMATION— 2 to 3 times greater than steel. 
@ HEAT RESISTANCE— Resists oxidation and thermal shock up to 


1500° F. 
@ THERMAL EXPANSION— Less than half the rate of steel, “creep” is 
TALIDE METAL is saving industry millions of dollars negligible. 
annually by wear-proofing vital parts on machine = FRICTIONAL RESISTANCE— Lower than steel, non-galling, “slippery” 
tools, presses, pumps, compressors and other types properties higher. 


of processing equipment used in the steel, oil, chemi- 

cal, plastic, auto, rubber, textile, glass, mining and 

metal-working industry. The physical properties of the most commonly used grades 
are listed below. Other grades are available for specialized 


PHYSICAL PROPERTIES OF TALIDE METAL (P. S. 1) 


Talide | Rockwell Transvarselcompressiv Co-Efficient | Modulus of 


Application | Operation “_" of Thermal | Elasticity 
Grade | |(Bensity)| Strength | Strength | Expansion | (Deflection) 
No Shock C-91 | 91.8 | 14.90 | 235,000; 710,000 |3.00x10-6 | 91,000,000 


WEAR Light Shock C-99 | 91.0 | 14.75 | 265,000 | 670,000 |3.65x10-6 | 84,000,000 
Medium Shock | C-88/ 89.5 | 14.55 | 295,000| 635,000 /4.00x10-6 | 80,000,000 
Light C-85;| 88.4 | 14.25 | 315,000; 600,000 |3.75x10-6 | 77,000,000 
IMPACT | Medium C-80} 87.0 | 13.85 | 335,000} 550,000 |4.50x10-6 | 74,000,000 
Heavy C-75| 85.0 | 13.15 | 355,000; 500,000 |5.00x10-6 | 70,000,000 
Note: Hardness values may vary plus or minus .2 to .3 on individual lots. 


BALLS & SEATS COMPRESSOR 
FOR CHECK VALVES | SLEEVES & RINGS 


All TALIDE METAL grades are 
made in latest type vacuum 
electric furnaces by precision 
methods under rigid control. A 
wide variety of shapes and 
sizes can be supplied—up to 
25” in diameter, 100” in length, 
and 5000 pounds by weight. 
Parts can be supplied to any 
grit finish required down to one 
micro-inch. 
Metal Carbides Corporation, 
Youngstown 12, Ohio. 


Send for new 76-page catalog 
56-G or ask for sales 
engineer to call. 


PERIENCE | TUNGSTEN CARBIDE 
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If you haven’t read this important 

booklet, your production line may be 
operating at less than peak efficiency. Your operations 

may be beating competition with HSS today, 

but you will likely need carbide tooling to be 

the leader tomorrow. 


Write for your free copy of this important booklet today! 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A; 
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Detail of typical jet engine 
pinetree root form, ground 
with ‘Texaco Grindtex Oil. 


Grinds more “‘pinetrees”’ 
between wheel dressings 


UTICA DROP FORGE is one of the country’s top 
producers of jet engine blades—doing the complete job 
from vacuum-melting the alloy to precision forging and 
finishing. 

For the critical form grinding of pinetree and dovetail 
roots, as well as air foil contours, a Texaco Lubrication 
Engineer recommended Texaco Grindtex Oil—and its use 
has proved outstandingly successful. 

Utica Drop Forge finds Texaco Grindtex Oil an impor- 
tant help in holding to the required close tolerances and 
achieving consistently excellent finish. Wheels last longer 
and fewer dressings are needed. These benefits add up to 
a higher output of perfect parts at a lower unit cost. 

Be sure you're getting the most from your machines. 
There is a complete line of Texaco Cutting, Grinding and 
Soluble Oils to help you do all your machining better, 
faster and at lower cost. A Texaco Lubrication Engineer 
will gladly help you select the proper ones. 

Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 
17, New York. 


One of the Ex-Cell-O Precision two-wheel form grinders at 
the Clayville, New York, plant of Utica Drop Forge & Tool 
Corporation. Adapted Norton and Thompson grinders are 
also in use. Metals worked are Nimonic 80 and 90, Iconel 
700, Stellite and stainless steels. Texaco Grindtex Oil is 
doing a great job here. 


VISIT Texaco Booth 1602, Metals Show, Cleveland, October 8-12 
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® Project Kittyhawk 


e Machine Tools and the Highway Program 


e Humidity-Controlled Storage 


Keeping up with Washington 


By Loring F. Overman 


\ \ 7 ITH the political conventions past history and Con- 

gress out of business until January 3, what Wash- 
ington doings are of greatest concern to the machinery 
industries? Let’s look: 


Project Kittyhawk 


They're saying in Washington that test runs of the 
nuclear-powered Nautilus are the forerunners of indus- 
trial changes greater than the air age ushered in by the 
first flight of the Wright Brothers. Possibly greater too, it 
is said, than the changes resulting from perfection of the 
automobile. “A whole new vista of technical requirements 
is emerging,” observed Rear Admiral H. G. Rickover, 
chief of the Reactors Branch, Division of Reactor Devel- 
opment of the Atomic Energy Commission. “Just as the 
invention of the automobile opened up a need for a host 
of new industries—such as petroleum, glass, rubber, and 
highway construction—so does the Nautilus signify the 
start of many new technological advances in the Navy, 
and thus, inevitably throughout industry.” 

Admiral Rickover predicted the Navy’s quick change- 
over from steam to nuclear power. He said: “In the early 
1960's, all major vessels authorized will have nuclear 
power. First, many companion accomplishments will be 
necessary . . . the shipbuilder is faced with an entirely 
new order of structural and arrangement problems, be- 
cause in a nuclear-powered ship the reactor must be 
completely integrated with the hull, just as the engine 
and the frame of a fighter plane must be designed to- 
gether.” 

Some of the problems of the future, as suggested by 
Admiral Rickover in his forecast of the influence of nu- 
clear power, are already being encountered by concerns 
operating some of the country’s heavy presses. For exam- 
ple, the need of developing die steels capable of standing 
up under very high temperatures. 


Machine Tools and the Highway Program 


Ever cognizant of the importance of the machinery 
industries to defense and to peacetime industry—but often 
at a loss as to what to do about it—Washington is now 
talking of tax aid through rapid amortization of produc- 
tion facilities. Step-up of jet-engine production is cited 
as a reason for more machine tools. Highway-program 
expansion calls for outsize construction machines. 

Tax aid under current programs has been reserved for 
companies planning to devote new capacity 100 per cent 
to defense production. New tax speed-up would permit 
rapid amortization of half the cost of new equipment, 
for example, if that percentage of plant production went 
to defense output. 


Equipment Storage 


Defense Department Instruction 4145.15 authorizes 
increased use of humidity-controlled storage space for 
machine tools, scientific instruments, and similar equip- 
ment. The purpose is to drastically reduce maintenance 
costs. Humidity-controlled space is authorized when such 
use: 

(1) Permits technical and other materiel highly sen- 
sitive to moisture to be stored in a state of readi- 
ness for immediate use. 

(2) Permits a reduction in the cost of initial preser- 
vation or represervation of materiel. 

(3) Affords a significant reduction in either the re- 
activation time or cost of materiel or both. 

(4) Maintains the condition of any materiel being 
held in temporary storage while awaiting repair, 
disposition, preservation, represervation, or as- 
sembly of components. 

(5) Affords supplemental protection to materiel al- 
ready subjected to preservative treatment. 


Washington Briefs 


To rush completion of the ICBM (intercontinental bal- 
listic missile), seventeen prime contractors are working 
in four major areas. Six contractors are working with 
guidance systems, four on airframes, three on power 
units, and the rest on nose-cone problems and fuels. 


The Army has completed the largest static firing test 
stand for rocket motors in the United States and possibly 
in the world. The stand—which took two and one-half 
years to build and cost $12,000,000—can test rocket mo- 
tors for the 1500-mile IRBM (intermediate range ballistic 
missile) and, perhaps, for even more powerful missiles. 


The Office of Technical Services has asked the Inven- 
tors’ Council to study six problems encountered in the 
construction and operation of helicopters. One involves 
a means of inspecting structural joints formed by bond- 
ing metal components with resin or other types of metal- 
to-metal glues. Says the Department of Commerce, “for 
further information, write to NIC, Department of Com- 
merce, Washington 25, D. C.” 


Planning a nuclear reactor? You'll need the new 478- 
page manual, “Reactor Shielding Design Manual” (TID- 
7004). It answers such how-to-do-it questions as setting 
allowable radiation levels; shielding the reactor core and 
cooling system; plant layout and other factors affecting 
shield design; effect of geometry of radiation; and similar 
data. The report is offered at $2.10 per copy by OTS, 
Commerce Department, Washington 25, D. C. 
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HIGH SPEED PRECISION LATHE 


Correct Size - High Speed - Precision Results 


Collet Work — The right machine Step Chuck Work — For rapid and Jaw Chuck Work—Integral mount, 
for collet work of 1/16” or less accurate holding of tubing, cast- universal or independent, for extra 
ings, moldings, stampings and accuracy. Capacity to 5”. 


machined parts. Capacity to 6”. 


HARDINGE — The above three important 
\\OOVETAIL BED / requirements for proper lathe 


diameter. 


f. —. work in tool rooms, production 
GROUND STEEL departments, or laboratories 


are completely fulfilled by 
the new Hardinge DV59 
High Speed Precision Lathe. 
Correct size of the machine in 


relation to work saves loss from 
under-capacity production on 
larger lathes. High spindle speeds, 
up to 3500 r.p.m., permit full 
capacity cutting and excellent 


finish. Sustained accuracy. and ease 


SPECIFICATIONS: of operation 


1x” Collet Capacity 
9” Swing 

17” Center Distance 
Infinitely Variable Speed 
230—3500 r.p.m. 


assure precision 


results 


OFFICES IN PRINCIPAL CITIES. 
Export Office: 269 Lafayette St., 
New York 12, N. Y. 


HARDING BROTHERS, INC., N 


Send for Free illustrated Bulletin DV 59 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
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A Business Administration? 


1 ee the heat of an election campaign it is, unfortunately, a common prac- 

tice of politicians to make extravagant statements that have little or no 
basis of truth. Constant repetition of charges against the opposing party, 
no matter how unfair, makes an impression on large bodies of the electorate 
and probably influences a considerable number of votes. 


During the present campaign, the accusation has been made time and 
again by vociferous opponents that the Administration is “a businessman’s 
administration.” The claim is made that the Administration is not operating 
in the best interests of other facets of the National economy, particularly 
labor. 


What are the facts? In July there were over 66,500,000 civilians at work, 
an all-time record, and 2,500,000 more than one year earlier. The cost of 
living increased only 1 per cent since May 1953, whereas the average hourly 
earnings in the manufacturing industries went up 10.5 per cent and fringe 
benefits have been increased materially. Any fair-minded person will agree 
that the working man is much better off than he was before President Eisen- 
hower went into office. 


On the other hand, corporate profits exceeded $22,000,000,000 in 1950, 
and, despite the Korean inflation and the growth of the National economy, 
they did not again equal that figure until the first quarter of this year. Ob- 
viously, any political orator who declaims that the Administration has 
shown partiality to business to the detriment of the working people is 
either woefully ignorant of the facts or is deliberately misrepresenting 
them for political purposes. 


But then, as a nineteenth-century sage once commented: “Purification 
of politics is an iridescent dream.” 


EDITOR 
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NOTE ON PRIORITY RATINGS— When 
your stainless requirements ore covered 
by a rating, please be sure to extend it 
on your order to Ryerson. You will be 
helping yourself by helping to assure 
future availability of nickel-bearing stain- 
less from Ryerson stocks. Shown here: One 
Ryerson piant's stainless sheet section. 


Ryerson stainless bar stocks in- | Any shape can be accurately flame §_ More than 300 miles of stainlesspipe Felt pads on Ryerson shears protect 
clude free-cutting types, aircraft cut from stainless plate with special and tubing are on hand at Ryerson. the beautiful finish and flatness of 
quality bars—many others. Ryerson plate burning equipment. Size range: Ye” through 8%” O.D. Allegheny stainless sheets during cutting. 


h 
here S W y. your call to Ryerson dating from the days when Ryerson pioneered 
connects you with the nation’s largest stocks as the first supplier of stainless from stock. 
of stainless steel—2,351 sizes, shapes, types _ All we’ve learned in that time is at your com- 
and finishes of time-tested Allegheny stain- | mand when you want help on problems of 
less—carried in tonnages that assure prompt __ stainless application or fabrication. 
shipment of your warehouse requirements. 


... you get the benefit of Ryerson’s long RVE 0 N STE L 
experience with stainless—30 years of it, 


PRINCIPAL PRODUCTS: CARBON, ALLOY AND STAINLESS STEELS * MACHINERY & TOOLS + INDUSTRIAL PLASTICS, ETC. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN, * PHILADELPHIA * CHARLOTTE, N. C. © CINCINNATI 
CLEVELAND * DETROIT « PITTSBURGH * BUFFALO * CHICAGO « MILWAUKEE « ST. LOUIS * LOS ANGELES * SAN FRANCISCO * SPOKANE © SEATTLE 
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An_ 11,000-ton multiple-ram press is 
being used with the split-die process to 
turn out large nozzle forgings for the 
“Nike’’ guided missile. Two horizontal 
rams, as well as standard vertical rams, 
reshape the heated slugs in a Herculean 
all-around squeeze play. 


By R. D. Springer 
Special Products Department 
Cameron Iron Works, Inc. 
Houston, Tex. 


ITH the production of guided missiles 

well under way in this country, 

CONAD (Continental Air Defense ) is 
now capable of throwing up a multiple-weapon 
barrier 10,000 miles long and reaching a height 
of more than ten miles. One of the principal 
weapons in this defensive network is the “Nike,” 
a radar-guided missile developed by the United 
States Army. This missile is capable of tracking 
down and destroying bombers at a range of 
twenty miles, regardless of evasive action taken 
by the target plane. Nozzles for these as well as 
for other guided missiles are being produced in 
quantity by the Cameron Iron Works, Inc., 
Houston, Tex. 
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Fig. 1. Finish-machined nozzle forgings 
for use in “Nike” guided missiles are 
stacked on pallets awaiting shipment. 


Fig. 2. Heated forging slug for a “Nike” 
guided missile nozzle is shown being pre- 
formed to an hourglass shape. 


“Nike” nozzles, which can be seen in Fig. 1, 
are made of FS-E4135 steel with a specific Jominy 
hardenability range. Since the machined piece is 
required to have a highly finished surface and also 
must be capable of withstanding critical tempera- 
ture and pressure tests, it is desirable to produce 
the component as a forging. In addition to the 
economic advantages of machining high-quality 
forged pieces, the grain of the metal in forgings 
can be controlled and internal defects, such as 
porosity and inclusions, eliminated. Just as critical 
in manufacturing missile nozzles are the factors 
of production speed and labor cost. Lack of 
heavy-duty forging facilities, of sufficient capacity 
to handle the large nozzles, demanded that some 
production problems be quickly tackled. 


Parallel Forging Problems Previously 
Encountered with Oil-Well Equipment 


A similar problem had been worked out earlier 
in meeting the unusual demands of the booming 
oil industry. Deeper wells have introduced the 
factor of increased pressures. Today, oil-well con- 
trol equipment must be capable of functioning 
efficiently while withstanding working pressures 
that soar as high as 15,000 pounds per square 
inch. The company specializes in manufacturing 
this type of equipment as well as valves that are 
required to operate at temperatures running as 
high as 1600 degrees F. 

In searching for an economical method of pro- 
ducing components for oil-well equipment, 
Cameron considered the advantages of steel forg- 
ings. Unfortunately, the equipment to press-forge 
pieces weighing up to 5000 pounds and having 
irregular contours both in the bore and on the 
periphery did not exist. 

To meet these conditions, research was under- 
taken on the possibility of using split, instead of 
closed, dies by applying horizontal forces from 
opposite directions in addition to the conven- 
tional down-acting force. The method proved 
practical, and the A. B. Farquhar Division of the 
Oliver Corporation, York, Pa., was commissioned 
to build a press having a capacity of 5000 tons 
on the down-acting ram and 2000 tons on each 
of the two side rams. Immediate results surpassed 
expectations and, as a result, plans were projected 
for the construction of a larger press of the same 


general type. 


Large Forging Press Exerts 
11,000-Ton Squeeze 


The Eddystone Division of the Baldwin-Lima- 
Hamilton Corporation, Philadelphia, Pa., has con- 
structed a huge multiple-ram forging press weigh- 
ing 3,100,000 pounds. Including the sub-floor 
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Fig. 3. The preformed slug 
is illustrated being placed 
in the lower half of a hori- 
zsontally split die on an 
11,000-ton capacity multi- 
ple-ram forging press. 


structure, this press—which can be seen in the 
heading illustration—is more than six stories high. 
It is a hydraulic machine with an air-hydraulic 
accumulator system capable of providing 11,000 
tons available pressure on the main, or down-act- 
ing, ram and 6000 tons available pressure on each 
of the two side rams. 

Each of the side rams has an operating stroke 
of 24 inches. The down-acting ram has a 60-inch 
stroke and is equipped with an internal ram of 
3000 tons capacity which—in operation—can be 
fitted with a piercing punch. A knockout ram, 


Fig. 4. The vertical ram 
closes upper half of the 
split die on the forging 
slug. Both side rams also 
close, forcing piercing 
punches into the work. 


MACHINERY, October, 1956—159 


used primarily for removal of the finished forging 
from the die, has a capacity of 750 tons. The press 
is equipped to receive a set of dies that are 
mounted on 10-foot square bolsters in the vertical 
press opening. Working dimensions of the open- 
ing are 12 feet maximum and 7 feet minimum in a 
vertical direction, and 15 1/2 feet in a horizontal 
direction. 

Actually, this design comprises a press built on 
a press. It allows full usage of the 11,000 tons 
available pressure on the down-acting ram and 
the additional ability to intrude a vertical pierc- 
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Fig. 5. All three rams have 

been withdrawn from the 

work. A knockout ram 

with a capacity of 750 tons 

then passes up through the 

lower die member to break 
the forging loose. 


ing punch with 3000 tons available pressure on 
the same axis at the same time. The 6000 tons 
available pressure of each of the two side rams 
may be used to hold together vertically split dies 
that have been machined to the desired outside 
contour of the forging. They may also be used to 
accommodate piercing punches. In this case, the 
punches pass into the designed openings in hori- 
zontally split dies that are held in place by the 
down-acting ram. 

The piercing punches distribute the hot forg- 
ing slug into the contours of the split die and, at 
the same time, provide a forged bore in accord- 
ance with the product design. When the punches 
have gone “home” as planned, the system is es- 
sentially closed: Slight excess metal in the slug 
can be accommodated by providing flash gutter- 
ing in the die. 

Desired grain flow in the metal of the forging 
and product design are the two determinants in 
the choice between vertically or horizontally split 
dies. With either method, the forging can be re- 
moved regardless of back draft. The piercing 
punch or punches are first withdrawn, then the 


Fig. 6. After being removed from the split 

die, the forging is brought to this press 

where the metal remaining in the throat of 
the nozzle is punched out. 
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Fig. 7. Specially designed 
mechanical manipulator 
removes the forging from 
the press shown in Fig. 6 
and transfers it for heat- 
treating, cleaning, and fin- 
ishing operations. 


dies are opened. If the dies are vertically split, 
the knockout ram frees the forging from a lower 
die member mounted on the bed of the press. In 
the case of horizontally split dies, the face of the 
knockout ram is an integral part of the lower die 
contour and the ram operates through a designed 
opening. This method of forging results in a 
work-piece configuration of close tolerance, pro- 
vides coring to design specifications, and yields a 
predetermined grain flow that is difficult to ob- 
tain by other forming means. 


Nozzle Slugs are Preformed 
Then Split-Die Forged 


Alloy steel for the “Nike” nozzle is produced 
from scrap steel in one of the company’s 25-ton 
capacity electric-arc furnaces and is poured into 
ingot molds. After ingots are bloomed, they are 
inspected ultrasonically with a Sperry Reflecto- 
scope. The blooms are then sawed into billets 
which, in turn, are pressed into forging slugs of 
the desired size. 

The slugs are loaded into a rotary hearth heat- 
ing furnace and brought to forging temperature. 
When the proper temperature has been reached, 
a mechanical manipulator grips a slug and with- 
draws it from the furnace. It is descaled, blocked, 
and then preformed to an hourglass shape on an 
auxiliary press. The shaped slug can be seen in 
Fig. 2 as it is supported in the lower die member 
by the manipulator. 

From this auxiliary press, the preformed slug 


is quickly delivered to the large multiple-ram 
press and placed in the lower half of a hori- 
zontally split die, Fig. 3. At this point, the press 
goes into action. The vertical ram closes the upper 
half of the split die on the preformed forging 
slug, displacing the metal and partially forming 
the final external shape. Both side rams then con- 
verge on the die, Fig. 4, forcing two piercing 
punches into the work. The punches are tapered 
to the bore contour of the forward and aft flared 
sections of the nozzle. 

As the punches pierce the slug, the metal is ex- 
truded between the surface of the punch and the 
die cavity. The periphery of the nozzle conforms 
to the surface of the die cavity, and the nozzle 
bore, to the surface of the punches. 

After all the rams have been retracted, Fig. 5, 
the forging is loosened from the lower half of the 
split die by the knockout ram, which acts through 
the bed of the press and passes up through the die 
member. The forged piece is plucked from the die 
and quickly transferred to a 2000-ton trimming 
press. Here, the metal remaining in the throat 
of the nozzle is punched out, as can be seen in 
Fig. 6. 

The forged nozzle is then picked up between 
the fingers of the mechanical manipulator shown 
in Fig. 7 and transferred to the furnaces where it 
is given a normalizing heat-treatment. Following 
heat-treatment, the part is cleaned and the flash 
is ground off. Thus, a heavy, intricately shaped 
steel nozzle forging is made in one homogeneous 
piece ready for simple and economical machining. 
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ANY of the structural components that 

help to form the frames of present-day 

high-speed aircraft are being produced 
adeptly by a number of small shops located 
throughout the country. Some of these shops find 
themselves confronted with jobs that are not only 
unusual but frequently complex in nature. This 
situation prompts the use of many interesting 
machining procedures and, often, the rebuilding 
of conventionally designed machine tools to per- 
form operations other than those for which they 
were originally intended. 

One company that is engaged in this type of 
manufacturing is General Engineering Inc. of 
Baltimore, Md. In their shops are being produced 
two complicated members. One of these members 
forms part of the structure and lower inboard 
wing surface of a new experimental attack fighter- 
bomber. The second member forms part of the 
internal wing structure for the B-57 Martin light 
bomber. This plane, powered by two Wright J-65 
jet engines, is currently being delivered to the 
Tactical Air Command of the United States Air 
Force. 

The lower inboard spar cap, shown being 
tracer-milled in the heading illustration, is the 
first of the two components referred to. Much 
machining is necessary since the part, which 
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weighs approximately 80 pounds when com- 
pleted, is hogged out of a 1485-pound billet of 
7075 (75S) aluminum. The rolled billet has the 
grain running lengthwise through it. Before any 
work is done, twelve samples are cut from each 
part. The samples are labeled to associate them 
with the billet and then tested for ductility, uni- 
formity of grain structure, and tensile strength. 

Contour-machining is preceded by a rough 
slab-milling operation in which much of the ex- 
cess metal is removed from the billet. An inserted- 
tooth cutter, mounted on an Ingersoll spar-milling 
machine having a 38-foot long table, is used to 
take roughing cuts along the four longitudinal 
faces of the work. The purpose of this operation 
is not only to trim the billet, but also to form the 
rough dog-leg shape of the spar cap. Several 
blocks are machined along the edges of the work 
to serve as tooling and clamping points in subse- 
quent operations. 

Following slab-milling, the billet is clamped in 
place on the 12-foot long table of a Cincinnati hy- 
draulic planer that has been converted to perform 
three-dimensional tracer-controlled milling. A 
company-built vertical milling head is installed 
on the machine but can be replaced with the 
original planer head if necessary. Although this 
machine is equipped with three-dimensional 
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Airframe components, especially the highly stressed members that form the 

basic wing structure, are being either machined from the solid or finished 

from forgings in increasing numbers. Lighter weight, increased strength, and 

lower man-hour requirements for fabricating the airfoil sub-assemblies are 

among the chief advantages of this manufacturing method. Specialized 

shops operating in a subcontracting capacity are handling a noticeable 
share of this out-of-the-ordinary machining work. 


By RAYMOND H. SPIOTTA 


Associate Editor 


tracer controls, only a two-dimensional operation 
is required for rough-contouring the skin side, or 
bottom contour line, of the spar cap. The contour 
master model is mounted beneath the tracing 
stylus, on the table of the hydraulic planer, along- 
side the work-piece. 

Contour-machining the opposite face of the 
billet is done on a tracer-controlled, three-dimen- 
sional machine that has been converted from a 
Simmons horizontal boring mill. The table of this 
machine is stationary and the tool-head is fed 
along two flat rails under hydraulic power. A seat 
is provided on the moving platform to accommo- 
date the operator. 

The work-piece is clamped against a vertical 
mounting plate on the horizontal machine table. 
Clamps are placed over the tooling blocks that 
were left during the slab-milling operation. Im- 
mediately above the work is a template, as can be 
seen in both the heading illustration and Fig. 1. 
The template has been machined from a built-up 
block of mahogany. 

A single-dimension hydraulic tracer valve and 
stylus in order to control both the vertical and 
plate so as to control the quill movement. A sec- 


ond template, made of steel, is located above the - 


first, Fig. 2. This second template is traced by 
means of a two-dimensional tracer valve and 


stylus in order to control both the vertical and 
the horizontal movement of the cutting head. 
Thus, the two templates and the two styluses 
combine to give the part its complete three- 
dimensional configuration. All contouring cuts 
taken at this time are rough—about 1/4 inch being 
left for finish machining. 

Heat-treating of the rough-shaped spar cap is 
done outside the plant. The part is brought to a 
W condition by solution heat-treating. As a result 
of the treatment, an undesirable amount of warp- 
ing is encountered. Before the subsequent con- 
touring operations are begun, the part undergoes 
a limited straightening operation while still in the 
W condition. Remaining warp is compensated for 
when the work-piece is mounted on the machine 
table. 

The steps involved in final machining merely 
duplicate, to a great extent, those of rough ma- 
chining. First, the spar cap is set up on the Cin- 
cinnati hydraulic planer-mill. The skin side (bot- 
tom contour line) of the work-piece is then finish- 
contoured, as can be seen in Fig. 3. 

Second, the work-piece is again clamped in 
place on the vertical mounting plate of the Sim- 
mons three-dimensional horizontal boring mill. 
This time, however, it is finished to size, includ- 
ing the perimeter, as can be seen by referr'ng 
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Fig. 1. Contouring a spar cap on a three- 
dimensional horizontal boring mill. A mahog- 
any template and one of two tracer styluses 
can be seen directly above the work-piece. 


back to Fig. 2. The same two-template system 
that was used during rough machining is fol- 
lowed. Upon removal from the machine, the spar 
cap undergoes another straightening operation. 
This second straightening is accomplished by 
means of selective shot-blasting of the part in a 
large booth containing Pangborn equipment. All 
scratches, nicks, and cutter marks are then re- 
moved by hand-finishing methods. 

Final inspection of the part proved difficult due 
to its changing contour and thickness. A toler- 
ance of plus or minus 0.010 inch was maintained 
on the thickness dimensions and was checked at 
190 points along the work surface, as shown in 
Fig. 4. Two men require three and one-half days 
to completely inspect each piece. 

The second structural wing member previously 
referred to is the main-wing spar beam shown in 
Fig. 5. When completed, it is approximately 18 
feet long and 1 5/8 inches thick. Tapered longi- 
tudinally, it is approximately 18 inches wide at 
the large end and 8 inches wide at opposite end. 

As was the case with the spar cap, the main 
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Fig. 2. A small template mounted above the 

main template contains the pattern of the 

stiffening-rib area. A second styius follows 
this form to direct the rib profiling. 


spar is hogged out of a billet. Weighing 850 
pounds before machining, the 2024-T6 (24S-T6) 
aluminum billet is reduced to only 35 pounds. 

Prior to milling, one long edge of the billet is 
band-sawed to the rough shape of the part. Sam- 
ples are also cut off and tested for ductility, uni- 
formity of grain structure, and tensile strength. 

Upon receipt of a satisfactory test report, the 
billet is clamped to the vertical mounting plate 
of a Simmons three-dimensional horizontal boring 
mill. An aluminum model of the part is used as a 
template. As shown in Fig. 6, the spar is machined 
in two halves due to its length. The boring mill 
must be set up again for milling the second half 
of the part. 

The billet is first hogged out with a 2 1/2-inch 
diameter, two-lip end-mill of high-speed steel. A 
speed of 1200 R.P.M. is used. The diameter of the 
stylus is 0.010 inch larger than that of the cutter 
to allow for valve travel in the hydraulic control 
circuit. 

A 1-inch diameter end-mill and a 1-inch diam- 
eter stylus replace the 2 1/2-inch diameter cutter 
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Fig. 3. Finish-contouring skin side of the spar Fig. 4. One of several setups used for check- 

cap on a machine equipped with three-dimen- ing a completed spar cap. A tolerance of plus 

sional tracer controls. The plastic template or minus 0.010 inch is held on the thickness 
can be seen at the left. dimensions and is checked at 190 points. 


= 3 Fig. 5. Main-wing spar beam 
for the B-5S7 Martin light 
bomber is hogged out of an 

850-pound aluminum billet. 

When completed, the 18-foot 

long part weighs only 35 

pounds, All pockets in the 

spar are contour-milled. 
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Fig. 6. (Right) Because of the 
length of the spar it must be 
tracer-machined in two set- 
tings. A rough-milling cut is 
just beginning on the second 
half of the work-piece (bot- 
tom), the cutter being guided 
by the template (top). 


Fig. 7. (Below) Three 6-inch 
wide cutters are mounted on 
the arbor of this horizontal 
«» © spar-milling machine to ac- 
~ .commodate the entire width of 
the spar. The back face of the 
18-foot long aluminum mem- 


ber is shown being slab-milled. 


and stylus, and a second group of roughing cuts 
is taken. These cuts bring the part to within 1/4 
inch of its finished dimensions. 

After rough machining, the work-piece is trans- 
ferred to the table of an Ingersoll horizontal spar- 
milling machine and placed with its pocket side 
down, Fig. 7. Clamps are placed around the edge 
of the part and are positioned at an angle to the 
edge surface. In this way, tightening the hold- 
down nuts evenly around the work will result in 


a vise-like grip along the edges of the part and 
will leave the exposed face (to be machined) free 
of obstructions. 

Three 6-inch diameter cutters are mounted to- 
gether in the machine arbor. Each cutter is 6 
inches wide, making a total of 18 inches, thus 
allowing the entire width of the back spar face 
to be milled in one pass. Four carbide inserts are 
locked in each cutter body, which is rotated at a 
speed of 700 R.P.M. 


4 


Fig. 8. A spar is held on a vacuum chuck and 

secured by clamps while the pockets are 

finish-machined on a tracer-controlled plan- 

er-mill. Due to its length, only half the part 
is milled in each of two setups. 


With the back face completed, the next step is 
to finish machine the pocketed side of the spar. 
For this step, the part is set up on a Cincinnati 
hydraulic planer that has been converted to han- 
dle three-dimensional tracer-controlled milling, 
Fig. 8. 

A double holding system is used. The back face 
of the spar is first placed on a vacuum chuck to 
provide rigid support for the comparatively thin 
rear wall. Closely spaced clamps are then em- 
ployed to exert final pressure on the part. 

As can be seen in the illustration, the row of 
clamps extends only half-way back along the 
spar. The part is longer than the working distance 
of the machine, therefore it is handled in two set- 
tings, as during rough-contouring, with only half 
being milled in each setup. Two templates are 
also used, one for each half of the spar. ™, 

For the finishing cut a 1-inch diameter end-mill 
is used, as shown in Fig. 9. All the pockets are 
machined to size with this cutter. Much care is 
exercised with regard to the amount the tool is 
fed down into the bottom of the pockets as the 
rear wall thickness is only 0.064 inch. 

A 1/2-inch diameter ball end-mill is then sub- 
stituted for the first cutter, and 1/4-inch corner 
radii are formed in the pockets. Following this, 
the clamps are removed and the spar is held in 
place by the vacuum chuck and a “strongback,” 


Fig. 9. Finish machining the 
pocket side of a main spar 
with a l-inch diameter end- 
mill, Following this, a ball 
end-mill is used to form the 
rounded corners in the pock- 
ets. The template and stylus 
can be seen in the upper left- 
hand corner. 


or reinforcing rib, down the center of the part. The 
ball cutter is removed, and a 1 1/4-inch diameter 
end-mill is inserted. With the stylus still contact- 
ing the template, the upper edges of the spar and 
pocket walls are milled to size. The final machin- 
ing operation on this half of the spar consists of 
cutting a sealant groove around the outer edges 
of the part. After reversing the position of the 
work, the same series of cuts is taken on the sec- 
ond half. Hand-finishing is employed to eliminate 
all surface defects and cutter marks. 
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Six Steps to 


good silver brazing—clearance between 

parts, cleanliness of joint area, application 
of flux, support of work, manner of heating, and 
removal of residual flux. These procedures may 
appear to require extra effort, but, in the long 
run, they save both time and money. They 
make it possible to realize the inherent versatility 
and economy of low-temperature brazing by pro- 
ducing strong, leak-tight joints of consistent qual- 
ity. Although compiled primarily for hand torch 
heating, most of the steps apply to all silver braz- 
ing, regardless of heating method employed. 


‘ = basic steps have become almost ritual in 


Proper Clearance Between Parts 
Determines Joint Strength 


Strongest possible joints will be obtained when 
the clearance between parts (at brazing temper- 
ature in the case of dissimilar metals) is between 
0.0015 and 0.004 inch. Too little clearance limits 
the amount of alloy that can flow into the joint, 
thus producing a weak bond and sometimes caus- 
ing voids. Too much clearance may cause uneven 
distribution of the alloy, as well as voids, by re- 
ducing the capillary attraction between the joint 
faces and the molten alloy. It also will waste the 
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Obtaining strong, non-porous 
joints by silver-brazing meth- 
ods need not be a problem. By 
bearing in mind only a few im- 
portant points—part clearance, 
joint cleanliness, flux applica- 
tion, work-piece support, heat- 
ing technique, and flux removal 
—sound brazed joints can be a 
consistent result. 


By A. W. SWIFT, Service Engineer 
Handy & Harman, New York City 


filler metal. The graph in Fig. 1 illustrates the 
effect of clearance on joint strength. 


Clean Joint Surfaces Are a Must 


All surfaces to be joined must be free of dirt, 
oxides, grease, and oil. Although flux can dis- 
solve a thin film of oil, such as may be present on 
mill-supplied materials, it is not designed to do 
heavy cleaning. Oxides and dirt can be removed 
by cleaning with emery cloth or steel wool, or 
by filing or grinding. For large production quan- 
tities, blast cleaning or pickling in batches may 
be more economical than hand work. 

Grease and oil can be removed with a suitable 
solvent or in degreasing equipment. Parts should 
be cleaned reasonably close to the time of brazing 
and, once cleaned, should be handled carefully 


to avoid contamination. 


Flux Should be Carefully Applied 


Except for a few instances when a self-fluxing 
silver-phosphorous brazing alloy is employed for 
joining copper parts, the use of flux is essential. 
It does three jobs: protects the metal from oxida- 
tion during heating; dissolves any oxides that may 
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Fig. 1. The relationship between 
joint thickness (clearance) and 
joint strength is graphically 
illustrated, Actual strengths will 
vary somewhat with type of 
metal being brazed, but the 
effect of clearance is relatively 


the same for all metals. 


form; and helps the brazing alloy flow quickly 
and wet the joint metals completely. Enough flux 
should be applied to obscure the underlying 
metal, ascertaining that no gaps are left in the 
coating. The silver-brazing alloy should be fluxed 
also. 

If the flux refuses to wet some areas of the 
metal, as shown at the left in Fig. 2, it is an indi- 
cation that the surface has not been cleaned prop- 
erly. A well-prepared surface will take flux, as 
shown at the right. Flux will brush on more 
quickly, spread more uniformly, and produce a 
better action if it is kept warm—between 90 and 
100 degrees F.—and covered. Several types of 
heated flux pots are commercially available. 
When torch heating, flux should be applied just 
before the parts are brazed so that it will not dry 
out and flake off, leaving the metal unprotected. 


Supporting Fixtures Prevent 
Misalignment During Heating 


The components to be joined should be sup- 
ported to prevent them from shifting or becoming 
misaligned during heating. If clamps are used, 
one end of the assembly should be free to expand. 
If not, the work may distort or buckle during 
heating. The fixture should touch the parts at as 
few points as possible (and these points should 
be out of the brazing zone) to avoid conducting 
heat away from the joint area. 

Simple fixtures are preferable. Many assem- 
blies, such as those containing tube and socket 
joints, are self-aligning and require a minimum 


Fig. 2. A solid, uniform coating of flux 
(right) is important in obtaining a sound 
brazed joint. Voids in the flux coating 
(left) usually indicate improper cleaning. 


Thickness of Joint—Inches 


of support. In other cases, a rod pressing down 
on the upper end of the assembly will hold the 
parts in place. It is desirable to have a slight 
pressure pushing the parts together, particularly 
when the brazing alloy is preplaced, so that any 
excess alloy and flux will be forced out of the joint 
when they become molten. This will cause the 
parts to seat more firmly and will help produce 
a stronger joint. 


Heating Techniques Affect 
the Flow of Alloy 


To minimize oxide formation during heating, 
the torch should be adjusted to produce a neu- 
tral, or reducing, flame as shown in Fig. 3. The 
tip of the flame should be somewhat bushy rather 
than sharp and needle-like. By applying the flame 
to the area around the joint rather than to the 
joint itself, the heat will soak into the brazing 
area more uniformly. The torch should be kept 
moving—a stationary flame will exhaust the flux, 
cause excessive oxidation, and may distort thin- 
gage parts. 

If the parts being brazed are of unequal gage, 
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Fig. 3. A neutral, or reducing, flame is preferred 

because it prolongs the activity of the flux. The 

green “feather” seen at the tip of the inner cone 
indicates a slightly reducing flame. 


the heavier section will need more: heat in order 
to reach brazing temperature at the same time as 
the thinner member. When dissimilar metals are 
being brazed, the more conductive metal should 
receive more heat to make up for -the greater 
amount of heat it transmits from the joint area. 

The parts should be heated to brazing temper- 
aiure as rapidly as possible, with due caution to 
avoid overheating, so that exposure to the flame, 
and hence the possibility of oxidation, is held 
to a minimum. If the brazing alloy is preplaced 
it is not advisable to melt it by direct application 
of the torch flame, but rather to let the heat 
soaked up from the joint area do the job. In the 
case of hand feeding, the joint should be brought 
to brazing temperature before the alloy is entered. 

The appearance of the flux can be used as a 
guide to the temperature of the joint. As the flux 
is heated, it gradually loses its white opaque color. 
At a temperature of about 1100 degrees F.— 
which is slightly below the flow temperature of 
some commonly used silver-brazing alloys— the 
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BLUE FLAME= 
GREEN FLAME——= 


flux appears to be a colorless, transparent, and 
somewhat glossy material resembling cellophane. 
The silver alloy should be applied a second or two 
later. The temperature of the joint can be tested 
directly by touching the end of the brazing alloy 
wire to the joint and melting a small piece of it in 
the torch flame. If the alloy draws up into a ball 
or forms a sluggish puddle, the metal has not yet 
reached brazing temperature. 

When the parts are up to temperature, a section 
of alloy can be laid in the seam and it will melt 
and flow quickly into the joint like a thin liquid. 
If the brazing alloy does not distribute itself 
evenly, the part of the joint deficient in alloy 
probably is not quite hot enough. In this case, no 
more alloy should be applied but the torch flame 
moved with a brushing motion toward the empty 
section of the joint. If enough alloy is present, it 
will follow the heat and complete the joint even 
though it is being worked against gravity. 

Single-tip torches of multiple-port design are 
popular for brazing relatively straight or mod- 
erately curved joints. However, for brazing joints 
on small-diameter tubing, 1/2 inch or less, dou- 
ble-tip torches are helpful in producing quick and 
uniform heating since the joint can be heated 
from two sides simultaneously. In the heading 
illustration can be seen a double-tip torch being 
used to braze tubing on a refrigerator evaporator. 


Flux Should be Removed Prompily 


Flux can be removed most easily right after the 
joint is brazed—while it is still hot. Wiping the 
joint with a wet rag or quenching it from a black 


Fig. 4. Quenching the parts from a black heat 

speeds flux removal. Cooled flux can be removed 

more easily in a hot, agitated bath containing 
about 10 per cent sulphuric acid. 
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heat will flake off most of the adhering flux. If the 
flux has cooled somewhat, agitated hot water 
should be used. Cleaning with a stiff brush may 
be necessary in addition to soaking if the flux has 
cooled completely. Stubborn pockets of flux con- 
taining soluble oxides can be removed in a warm 


HE National Metal Exposition and Congress, 
to be held in Cleveland, Ohio, from October 
8 through 12, is expected to be the largest in the 
thirty-eight-year history of the Show. More than 
470 companies are on the exhibitor roster. Their 
displays will fill the 250,000 square feet of floor 
space available in the city’s Public Auditorium 
and Exhibition Halls. Sponsors of the Metal Show 
are the American Society for Metals, which will 
be quartered at the Hotel Statler; the American 
Welding Society, located at the Hotel Cleveland; 
the Metals Division of the American Institute of 
Mining, Metallurgical, and Petroleum Engineers, 
headquartered at the Hotel Carter; and the So- 
ciety for Non-Destructive Testing, rallying at the 
Hotel Hollenden. 

Among the many technical papers of interest to 
the metalworking field that are to be presented by 
the American Welding Society are “Shielding 
Gases for Inert-Gas Welding,” by W. H. Helm- 
brecht and G. W. Oyler, The Linde Air Products 
Company; “Problems Involved in Spot-Welding 
Titanium to Other Metals,” by F. W. McBee, Jr. 
and J. H. Henson, Defense Research Laboratory, 
and L. D. Benson, University of Texas; “Silver 
Brazing Lap Joints in Stainless-Steel Tubing,” by 
G. H. Bohn, The Linde Air Products Company; 
“Selection of Proper Inert-Gas Shielded Arc- 
Welding Process,” by C. J. Sullivan and I. D. Hol- 
ster, Jr., Air Reduction Sales Co.; “Design Re- 
quirements for Fusion Welding Titanium in 
Aircraft Applications,” by R. Meredith, North 
American Aviation; and “Fundamental Concepts 
of Oxygen Cutting,” by R. L. Stoecker and H. B. 
Moen, Air Reduction Co., Inc. 

Papers of interest to be presented before the 
American Society for Metals will include “The 
Influence of Alloying on the Elastic Modulus of 
Titanium Alloys,” by W. H. Graft, D. W. Levin- 
son, and W. Rostoker, supervisor, Physical Metal- 
lurgy Research, Armour Research Foundation; 
“Bend: Tensile Relationships for Tool Steels at 
High Strength Levels,” by J. C. Hamaker, Jr., 
manager, V. G. Strang, research metallurgists, and 
G. A. Roberts, vice-president, technology, Vana- 


Cleveland Scene of Metal Show 


pickling bath of 10 per cent sulphuric acid, Fig. 4. 
Nitric acid should not be used because it may 
attack the brazing alloy. In practically all in- 
stances, flux can be removed during normal pick- 
ling procedures preparatory to plating or other 
finishing operations. 


dium-Alloys Steel Co.; and “Aging Reactions in 
Certain Super Alloys,” by W. C. Hagel and H. J. 
Beattie, Jr., Materials and Process Laboratory, 
General Electric Co. The Society is cooperating 
with the General Motors Research Center in the 
presentation of a special lecture series covering 
the factors affecting the fatigue endurance of 
carburized steel. One of the lectures in the series, 
entitled “Residual Stresses in Carburized Steels,” 
will be presented by W. S. Coleman, staff mem- 
ber in the Metallurgy Section of the General Mo- 
tors Research Center. 

On the afternoon of October 8, the Metals Di- 
vision of the American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers will feature a 
symposium on nuclear metallurgy. Included in 
the talks will be “Theory and Mechanism of Radi- 
tion Effects,” by Dr. George Vineyard, Brook- 
haven National Laboratory; “Irradiation Effects 
in Physical Metallurgical Reactions,” by Dr. 
Donald Thomas, Westinghouse Atomic Power 
Division; and “Irradiation Effects on Reactor Ma- 
terials, ” by Dr. Douglas Billington, Oak Ridge 
National Laboratory. The Society for Non-De- 
structive Testing will review the latest advances 
in its field by presenting such technical papers 
as “Developments in Non-Destructive Testing,” 
“Non-Destructive Testing of Ordnance,” and 
“Non-Destructive Testing of Aircraft.” 

Among the technical sessions having more than 
ordinary scientific significance will be a one-day 
conference on the theme “The Scope of the Metal 
Thorium,” jointly sponsored by the Atomic 
Energy Commission and the American Society for 
Metals. It will be chaired by four leading scien- 
tists: Drs. F. H. Spedding and H. A. Wilhelm, di- 
rector and associate director, respectively, of the 
Institute for Atomic Research, Ames Laboratory, 
Ames, Iowa; and E. Epremian, chief, Metallurgy 
and Materials Branch, Division of Research, and 
R. Carson Dalzell, assistant director, Engineering 
Development Branch, both of the United States 
Atomic Energy Commission, Washington, D. C. 
Twenty-two talks by top atomic-nuclear experts 
are scheduled to be presented. 
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MATERIAL 


Lubricant 


TRADE NAME 


Acrawax C 


Atomized 


PROPERTIES 


A finely powdered synthetic wax lubricant 
which is non-tacky and non-corrosive. It is 
insoluble in water, oil, and solvents and is 
also a good dielectric. 


APPLICATIONS 


Used to lubricate very tight-fitting 
parts such as screws threaded in 
metal. 


Brazing Alloys 
and Flux 


Aircosil Alloys 
Aircosil Flux 


Penetrating action of these materials is fast, 
resulting in the formation of a small. neat 
fillet left outside the joint. Bonds are liquid- 
and gas-tight under pressures and are strong 
and ductile, withstanding shock, vibration, 
and wide temperature changes. 


The alloys are available in various 
forms such as rod, wire, sheet, rings 
and gaskets, and together with the 
flux can be used to join ferrous, 
non-ferrous, and dissimilar metals. 


Metal-containing 
Resin 


Airtemp 
Plasti-Metal 
707 


A two-component, epoxy-base resin which 
can be sawed, drilled, tapped, polished, and 
machined and can be shaped into complex 
parts using both casting and laminating 
techniques. 


Used to make jigs and _ fixtures, 
masters and models, foundry items, 
and plastic forming dies and molds. 


Silver Solder 
Alloys 


All-State No. 105 
Medium-Tempera- 
ture Solder 
All-State No. 107 
General-Purpose 
Silver Solder 


The melt and flow points are in the medium- 
temperature range—between soft solders and 
low-temperature brazing alloys. Shear 
strengths of 18,000 and 20,000 pounds per 
square inch are obtainable from these alloys. 


Recommended for lap, sleeve, and 
socket type joints. Each alloy re- 
quires a special flux, and its residue 


should be washed off. 


Rust Preventative 


Aluminum 
Serviron 


An aluminum coating that is applied to dark 
surfaces which are damp, wet, or sweating. 
The coating formed is non-toxic and corro- 
sion-resistant. 


Used to coat water tanks, under- 
ground pipelines, and hulls of ships. 


Stainless Steel 


This steel is soft and ductile and readily fab- 
ricated in the initial condition. It is then 
hardenable by heat-treatment at a tempera- 
ture low enough to prevent excessive scaling 
or distortion in the hardened condition. It 
exhibits high impact strength at low tem- 
peratures as well as good corrosion resist- 
ance. 


Applications other than those in 
the aircraft industry include such 
items as flat and coiled springs, cor- 
rosion-resistant fasteners, dental 
and surgical equipment, saws and 
saw blades, piston rings, glass 
molds, pump parts, camera parts, 
and cutlery. 


Cleaning Material 


Anti-Rust 
Cleaner CP 


A soluble emulsifiable oil type cleaner con- 
taining additives for the removal of organic 
soil. This cleaner forms a stable emulsion 
with hot or cold water over a wide range of 
dilutions and with any water hardness con- 
dition. 


For removal of organic soils such 
as cutting fluids, shop soils, draw- 
ing compounds, and greases. Used 
as a power wash and an anti-rust 
spray. Can also be used as a cool- 
ant. 


Welding Flux 
and Wire 


Arcosite Flux 
and Chromar 


The particle size of the flux assures uniform- 
ity of are action, alloy recovery, bead pene- 
tration and shape, and easy flow through 
flux-feeding devices. The wire is available in 
many compositions. 


The flux is suitable for welding 
austenitic, ferritic, and martensitic 
stainless steels. The wire may be 
used with many welding methods. 


For names and addresses of manufacturers of products listed, see end of this section 
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Armor-Kut (R) A heavy red liquid having the consistency 
* of honey and used most conveniently at 
temperatures in the neighborhood of 120 
degrees F. It is introduced to the surface of 
a grinding belt as a liquid stream. 


cutting life of abrasive belts and 


APPLICATIONS 


Use of this material prolongs the 


provides a good surface finish on 
the metal being ground. Can be 
used for finishing titanium. 


Asbestos Fabric ATR Series A series of friction materials of woven as- 

Woven bestos fiber impregnated with various oils 
and resins. Contains no metallic particles or 
wires. Is light. Available in ring, band, or 
core forms. 


Uses include oil-cooled power 
transmission equipment such as 
clutches, torque convertors, power 
take-offs, steering clutches, and 
brakes. 


Die-casting Aur-O-Met 56 These nickel-aluminum die-casting bronzes 
Alloys Aur-O-Met 57 provide strength, corrosion resistance, and 
ease of machinability. Both have a tensile 
strength of 120,000 pounds per square inch. 


Use of these alloys in die-casting 
has resulted in the discontinuance 
of the use of steel forgings with 
bronze overlays and parts machined 
from solid bronze. 


Floor Armor Baby Hexteel A lightweight hexagonal type floor armor 
Surface Armor which is usually filled with a hot or cold 


mastic. 


For resurfacing ramps, factory 
aisles, runways, loading docks, and 
other surfaces where rough usage 
prevails. 


Penetrating Oil Bear Penetrating A fast-acting penetrating oil having proper- 
Oil ties of lubrication and rust prevention and 
a high flash point. 


Loosens rusted and frozen metal 
parts such as bolts, bushings, pipes, 
and battery connectors. 


Beryllium-Copper 
Strip 


Strip Material A beryllium-copper strip rolled to a thick- 
ness of 0.001 inch with a tolerance of plus 


or minus 0.0001 inch. 


Used as a pressure-sensitive dia- 
phragm in ice-detection control 
systems in aircraft. 


Stainless-steel Blue Label Stain- This wire is corrosion-resistant, has good 
Wire less-Steel Wire, coiling properties, and can be bent sharply. 
Type 302 


Designed primarily for use in the 
production of springs, it is also 
suitable for other types of wire 
forms. 


Thermoplastic “Bondized” Cali- These specially treated thermoplastic sheet 


Sheet film materials can be bonded to a variety of ma- 

“Bondized” Kelon- tetials using ordinary adhesives. The Cali- 

F film is available in thicknesses ranging from 

0.005 inch to 0.015 inch, and the Kelon-F 

© in thicknesses ranging from 0.015 inch to 


0.250 inch. 


For cementing steel, aluminum, 
wood, etc. in parts that encounter 
wear or corrosive conditions such 
as liners and coverings for tanks, 
jigs, fixtures, rollers, and machine 
parts. 


e Structural Bondmaster M615  Bondmaster M615 is intended for normal 
Adhesives Bondmaster M616 ‘temperature use and exhibits a shear strength 
of up to 3500 pounds per square inch. Bond- 
master M616 provides shear strengths up to 
3000 pounds per square inch at a tempera- 
ture of 180 degrees F. 


For bonding metal-to-metal and 
metal-to-pl: stic. They were orig- 
inally developed for aircraft struc- 
tural applications but are now 
being used more widely. 


Epoxy-base Bondmaster M620 = ‘This single-component epoxy-base adhesive 
Adhesive has a smooth buttery consistency which 
enables it to he spread on parts being 
bonded to the proper depth using a brush or 
spatula. Material does not “drip” or “run” 
either before or after curing. 


Used to bond metal to metal or to 
rigid plastic. 


Nickel-chromium- Brinalloy High wear and corrosion resistance have 
silicon Alloy been exhibited by this alloy. Its tensile 
strength exceeds 150,000 pounds per square 


inch. 


Used as a seating material for 
bronze valves. 
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Metal Cleaner 


TRADE NAME 


Brooks Rollene EC 


PROPERTIES 


Cleaning is accomplished through penetra- 
ting action. Cleaner gets under the foreign 
matter and floats it away. Remaining film 
is non-corrosive and acts as a lubricant for 
subsequent drawing operations. 


APPLICATIONS 


Used in circulating systems for re- 
moving foreign substances from 
metal sheets prior to final process- 
ing. 


Cemented 
Carbides 


Steel-cutting carbides developed to give 
great edge wear without loss of shock re- 
sistance. Both contain anti-cratering ingre- 
dients. 


Grade CA-609 used where cuts are 
in excess of 1/16 inch. The other 
grade is useful where close ma- 
chining tolerances must be main- 
tained. 


Stainless Steel 


Resists nitric and hydrofluoric acids. This 
stainless steel is claimed to be the first metal 
to have commercial resistance to an ex- 
tremely corrosive mixture of these strong 
acids. 


For equipment where nitro-hydro- 
fluoric acids are handled in pick- 
ling or similar operations. 


Soldering Flux 


A greaseless and binderless flux used for 
joining copper tubing. The flux tins the metal 
as it cleans, permitting solder to flow 
smoothly with deep penetration. 


Use eliminates the necessity of prior 
cleaning. It is also said to be ad- 
vantageous because of easy clean- 
ing of residues. 


Alloy Steel 


A steel with great wear and abrasion re- 
sistance. Abrasion resistance said to be ap- 
proximately five times that of air-hardening, 
high-carbon, high-chromium type steels. 


Heat-treatable to a high hardness, 
it is tough enough for most tooling 
applications. It should be used 
where machining and grinding re- 
quirements are of a_ relatively 
simple nature. 


Silicone Rubber 


Class 700 


A silicone rubber that remains flexible at 
600 degrees F. for 150 hours or longer. 
Other properties include: resistance to 
ozone-aging and weathering, low-tempera- 
ture flexibility, and a low moisture absorp- 
tion property. 


Suitable for molding, extrusion, or 
calendering fabrication methods. 
Uses include: oven door seals and 
parts for hot materials handling 
equipment. 


Brazing Alloys 


Coast Metals 50 


A series of high-nickel brazing alloys with 
the same mechanical properties and corro- 
sion and oxidation resistance as the stainless 
and heat-resistant alloys which they are de- 
signed to join. All alloys have good flow and 
wetting qualities. 


Used to braze rocket nozzles to 
their respective components and 
also to coat or braze roller parts, 
honeycomb materials, jet-engine 
components, and valves. 


Silicone Rubbers 


Cohrlastic HT 655 
Cohrlastic HT 666 


These compounds are immune to ozone de- 
terioration, flexible at high and low tempera- 
tures, and have non-adhesive surfaces. Tear 
and tensile strengths are 197 pounds and 
1650 pounds per square inch, respectively, 
at room temperature and are approximately 
halved at temperatures of 400 degrees F. 


Materials are being used in the air- 
craft industry for making external 
seals. 


Hard-facing 
Alloy 


Colmonoy No. 2 


A chromium-molybdenum-silicon alloy which 
can be deposited on manganese and other 
steels from an AC-DC welding electrode. 
After a second pass the deposit exhibits a 
hardness of 55 to 60 Rockwell C. 


Applied to the working surfaces of 
construction, mining, and aggre- 
gate handling machinery where im- 
pact and wear resistance are re- 
quired. 


Hard-facing 
Material 


Colmonoy No. 70 


A nickel-chromium-boron-tungsten hard- 
facing material that provides a wearproof, 
corrosion-resistant surface to parts exposed 
to extreme conditions of vibration or heat. 


For overcoming fretting and fret- 
ting corrosion on jet-engine shafts. 
Also used on engine valves, chemi- 
cal valves, acid pump parts, and 
cold washers. 
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MATERIAL 


Core Material 


TRADE NAME 


Corfoam 114 


A high-strength, lightweight material used 
for structural core applications. It exhibits 
a compressive strength of 37 pounds per 
square inch for a 3-pound-per-cubic-foot 
density and a compressive strength of 1100 
pounds per square inch for a 21-pound-per- 
cubic-foot density. 


APPLICATIONS _ 


Used for making cores for stretch 
dies, jig dies, check fixtures, and 
models. 


‘dag’ Dispersion 
No. 217 


A graphite product that prevents seizing 
and provides sealing. It is non-flammable 
even in the presence of high-pressure 
oxygen at temperatures of 575 degrees F. 
and higher. 


It has been used as an anti-seize 
and sealant for high-pressure oxy- 
gen systems where line pressures 
reach 2000 pounds per square inch. 


Casting Alloy 


This hardenable corrosion-resistant alloy, 
having the same nominal composition as 
Armco 17-4 PH hardenable stainless-steel 
alloy, is readily machinable in the solution- 
annealed condition and when hardened has 
appreciable ductility and toughness. 


Recommended for applications 
where wearing conditions exist, 
such as ship propellers and pump 
impellers; also used as a casting 
material for structural parts of air- 


craft and for thrust bearings. 


An 80-20 aluminum plastic putty which ad- 
heres to aluminum, steel, bronze, brass, and 
cast iron. When hardened, it can be ma- 
chined to a feather edge; sand-blasted or 
treated in a Pangborn or similar machine; 
or painted and then baked. It will not bub- 
ble, shrink, or run at regular baking temper- 
atures. 


For filling very large and small 
holes in aluminum and steel cast- 
ings, to cover holes which have 
been drilled incorrectly, and to 


build up worn sections. 


Magnesium Sheet 
and Extrusions 


Dow Magnesium 
Sheet and 
Extrusions 


Magnesium in the form of rolled plate and 
in special extruded shapes. Dimensional 
stability during and after machining has 
been insured by stress-relieving above 700 
degrees F. It is tough and free from 
porosity. 


For making checking fixtures, bases, 
and gages; assembly and locating 
jigs, fixtures, and bases; and vibra- 
tion test fixtures. 


Nickel Alloy 


Ductile 
Ni-Resist 


A high-nickel alloy cast metal that exhibits 
ductility as well as corrosion resistance. 
Tensile strength, 58,000 to 65,000 pounds 
per square inch; elongation, 8 to 20 per 
cent. 


Used in aircraft and chemical 
equipment, pumps, and compres- 
sors. 


Aluminum 
“Metal” Coating 


Duro Aluminum 
Shell Coating 


An anti-rust shell of non-porous aluminum 
“metal.” It will withstand considerable 
flexing as well as extreme hot and cold tem- 
peratures and can be filed. 


In addition to protecting structural 
work, it is useful for coating porous 
castings, metal signs, and automo- 
bile bodies, as well as wood. 


Tooling Compound 


Epocast 


An impact-resistant plastic tooling com- 
pound made from a combination of liquid 
epoxy resin and a polysulphide liquid poly- 
mer. Has a durometer hardness of 80 to 95. 


Suitable for the production of fac- 
ings for drop-hammer dies. 


Epoxy Resin 


Epocast 13 


A fluid epoxy resin which, when mixed with 
appropriate amount of hardener, has a pot 
life of 8 days. Curing temperatures range 
from 200 to 250 degrees F. 


Used for potting and encapsulation 
of electrical components and as a 
filler material for making large 
mechanical castings. 


Aluminum Casting 


Alloy 


Replaces D132 in order to conserve nickel. 
Tensile strength, 36,000 pounds per square 
inch; yield strength, 28,000 pounds per 
square inch; elongation, 1 per cent in 2 
inches; and Brinell hardness, 105. 


For castings formerly using alumi- 
num alloy D132. 
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Steel Bar 


TRADE NAME. 


Fatigue Proof 


PROPERTIES 


A high-strength free-machining steel bar 
which requires no heat-treating. Machines 
fast with no distortion, is uniform in struc- 
ture, and exhibits good wear resistance. 


APPLICATIONS 


Used for machining operations 
where a high-strength steel bar 
would be required and where heat- 
treating would not be economical. 


Surface Coating 


A non-skid plastic abrasive composition 
which resists the action of oil, chemicals, 
and weather. 


Suitable for application to con- 
crete floors, ramps, platforms, and 
around machine areas. 


Molded Packaging 


Fibre Forms 


These paper pulp molds are strong, water- 
proof, and oil-resistant. Each package is 
individually designed to hold its contents 
snugly, thereby eliminating the need for 
further wrapping or packing materials. 


For industrial packaging of such 
items as appliances, gears, elec- 
tronic products, ete. 


Sintered Carbide 


Firthite TXL 


A sintered carbide with a hardness of 92 
Rockwell A, high strength, and good wear 
and shock resistance. 


For steel-milling applications. 


Gard Anti-Rust 
Spray 


A rustproof coating containing silicones and 
polar compounds. The film formed is non- 
creeping and self-healing. It displaces water 
and neutralizes fingerprints. 


Formulated to prevent rust and 
corrosion in both outdoor and in- 
door storage of fine equipment. 


Plastic Laminate 


G-E Textolite 
(R) Cold Punch 
11570 


This laminate permits close registration 
punching at normal room temperatures. 
Material is translucent. 


For automatic production of elec- 
tronic equipment utilizing printed 
circuits. 


Lubricating 
Process 


Gorlube 


A process that incorporates a solid film lubri- 
cant of molybdenum disulphide into the 
working surfaces of rubber parts to reduce 
their frictional qualities. 


For the treatment of O-rings, valve 
seats, rubber packings, resilient 
mounting, and similar parts. 


Cemented 
Carbides 


Grade CA-608 
Grade CA-610 


These alloys resist the cratering action of 
the continuous chip and are provided with 
great impact resistance. CA-608 is recom- 
mended for light machining and finishing. 
CA-610 is designed for use where breakage 
is the factor limiting tool life. 


For machining steels of high alloy 
content or other hard materials. 
CA-610 may be used for cuts that 
are interrupted, and CA-608 where 
increased speeds and decreased 
feeds may be required. 


High-titanium 
Carbide 


Grade 330 


A tough, easy-to-grind carbide with a 
nickel binder, It is not quite as hard as co- 
balt binder type carbides but is equally 
wear-resistant. [las a rupture strength of 
about 200,0CO pounds per square inch and 
a hardness of 91.5 Rockwell A. 


For precision finishing and boring 
of steels. 


Cemented Carbide 


Grade 860 


A milling grade carbide for milling high 
tensile strength cast irons that range in hard- 
ness from 223 to 248 Brinell. 


For face-milling, plane-milling, or 
slotting operations. Performs well 
where heavy scale and interrup- 
tions are encountered. 


Aluminum 
Bar Stock 


Harvey Hollow 
Bar 


A hollow aluminum bar stock of 6066 analy- 
sis which exhibits free machinability, good 
corrosion resistance, high strength, and good 
finishing characteristics. 


For producing aluminum machine 
parts. It provides good chip con- 
trol, which results in less handling 
and processing. 


Resin-impreg- 


nated Wood 


Hasko-Preg 


A laminated wood product which exhibits 
good dimensional stability. It is affected 
very little by temperature and humidity 
changes. The material is decay-, acid-, and 
heat-resistant. 


For making die models and pat- 
terns, housing for electrical control 
equipment, and acid-bath tanks. 
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MATERIAL TRADE NAME APPLICATIONS 


Hayden Drill These blanks are available in six tolerance These blanks are used to make 
. Blanks ranges other than the regular unground con- gages, test bars, dowels, etc. 
dition. 


A high-density, high tensile strength alloy of It is used extensively for radio- 
tungsten, nickel, and copper that can be active shielding and, because of its 
readily machined and ground. Its machining weight, as a material for balancing. 
characteristics are similar to those of cast 

iron. 


Tungsten Alloy 


Glazing Material Homalite CR-39 A transparent scratch- and abrasion-resistant It is used for such safety applica- 
glazing material which can be easily ma- tions as goggles and shields, instru- 
chined and is virtually unaffected by weld- ment faces, grinding wheel guards, 

ing splatter. The material is lightweight and and windows for viewing dangerous 

highly resistant to shatter. processes. 


Cutting Coolants A triple-additive-treated, water-soluble cut- For drilling, milling, form-milling, 
ting coolant. Lessens frictional heat, is anti- tapping, sawing, reaming, grinding, 
foaming, odorless, and does not affect work- and turning. 


ers’ skin. 


An all-purpose industrial lubricant additive In addition to being a lubricant, it 
containing no sulphur, graphite, or bodying can be used as a rust preventative 
agents of any type. It is completely chemical and metal preservative. This mate- 
in formulation, heat-resistant, and can be rial can be stored without ill effects 
employed at temperatures as low as minus’ under all temperature conditions. 

85 degrees F. 


Lubricant Additive 


Resin Sealer A resin compound which is used to seal For sealing castings of cast iron, 
porous metal castings. Casting is impreg- magnesium, copper, and aluminum 


nated with sealant, rinsed, and then cured. alloys within five hours. 


Welding Inco-Rod “A” A multiple-purpose welding electrode that Used in the joining of ferritic mate- 
Electrode yields strong, ductile joints between a large __rials, such as mild or stainless steels. 
number of metals having substantially dif- 

ferent compositions. 


Leaded Steels J&L These steels possess a free-cutting property Used in the screw machine indus- 
J & L Type “A” that facilitates the making of a smooth-finish _ try for small machine parts such as 
and J & L 1113 machined surface. The lead acts as a lubri- hydraulic fittings, parts for auto- 
Leaded Steels cant on the cutting edge of the tool, and the mobiles, household appliances, etc. 


steel breaks up into small chips as it is being 
cut. 


Jalloy Grade 3 A general-purpose steel capable of heat- This alloy is being used for mine, 
treatment which offers good resistance to farm, and earth-moving equipment, 
abrasion or wear. This steel is available with and wherever abrasion or wear re- 
a minimum of 0.20 per cent copper for im- sistance is a requisite. 


proved resistance to atmospheric corrosion. 


Steel Alloy 


Sintered Carbide A multi-purpose sintered carbide steel-cutting Designed for numerous machining 
material, designed for high productivity on operations. Its resistance to crater- 
both high- and low-speed machines. The ing makes its use in plunge and 
material has a hardness of 91.5 on the Rock- __ interrupted cutting of castings hav- 
well A scale. It has high edge strength, com- ing sand inclusions and hard spots 
bined with good wear qualities. particularly effective. 


A high-strength aluminum alloy, with tensile Available in sheet and plate form, 
strengths ranging from 38,000 to 47,000 ina range of four tempers, for such 
pounds per square inch. It exhibits good uses as fabricating unfired pressure 
forming characteristics and is corrosion- vessels, structural towers, trusses 
resistant. and girders, and scaffolding. 


Aluminum Alloy 
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TRADE NAME | 


“PROPERTIES 


Has non-loading properties that maintain a 
film on abrasive belt surfaces preventing 
metal particles from adhering to the cutting 
points of the surface. 


APPLICATIONS 


Used as a polishing aid for abra- 
sive belt operation on both ferrous 
and non-ferrous metals. 


Cutting Oil 
Additive 


This material is 100 per cent inert and will 
not cause skin irritation or contamination. 


For use as a supplement for sul- 
phur-base (hydrocarbon) cutting 
oils to increase heat dissipation 
and eliminate tool chatter. 


This industrial tooling material has a tensile 
strength of 27,700 pounds per square inch 
and a compressive strength of 35,200 pounds 
per square inch. It can easily be fabricated 
into special shapes, is fire-resistant, and is 
easily cleaned. 


For making fixtures, templates, and 
jigs of all kinds. 


Preserves both electroplated and chemically 
cleaned surfaces. Prevents discoloration 
caused by oxidation, contact with sulphur 
fumes, humidity, salt spray and fingerprints. 


Suitable for use in the metal prod- 
ucts, sheet metal, and automotive 
industries for preserving newly 
cleaned metal surfaces. 


Steel Bars 


C-1018 steel—made in a 3- to 4-inch size 
range. They are available in increasing in- 
crements of 1/4 inch. 


For the production of large nuts, 
bolts, and other hexagon-shaped 
parts. 


Nickel-plating 
Process 


This process combines the qualities of “full” 
brightness, high leveling, and exceptional 
speed. Activated carbon pack in filter con- 
tinuously removes harmful organic con- 
taminants, eliminating periodic batch puri- 
fication. 


High leveling characteristics enable 
the deposit to fill in scratches to a 
high degree, which eliminates pol- 
ishing and buffing for extra 
smoothness after plating. Objects 
can be double-coated. 


Chemical Sealant 


A liquid which hardens automatically in 
the joints between metal parts, sealing the 
joints pressure-tight and bonding parts to- 
gether with a tough heat- and oil-resistant 
plastic. 


For treating nuts, bolts and other 
fasteners, and sleeve joints. Also 
for sealing porous welds and leaky 
threads in pipelines and process 
equipment. 


Aluminum Alloys 


These high-purity aluminum alloys have a 
luster that is durable and non-tarnishing 
(produced as a result of polishing) and are 
easily worked using standard fabricating 
techniques. 


For use where high-purity alumi- 
num is required and for applica- 
tions where a reflectivity of 83 per 
cent of a silvered mirror may be 
desired. 


Plastic-metal 
Laminate 


Marvibond 


A vinyl-to-metal laminated material that 
combines the corrosion resistance of vinyl 
plastic with the formability of aluminum or 
steel. It can be deep-drawn, sheared, 
crimped, bent, embossed, etc., without dam- 
age to the coating or the bond. 


For fabricating industrial and com- 
mercial equipment and parts. Users 
may employ automatic feeds and 
progressive dies that are common to 
regular metal coil fabrication. 


Aluminum Chain 


McKay Welded 
Aluminum Chain 


A non-sparking, non-magnetic, lightweight 
and corrosion-resistant chain with a working 
load limit 60 per cent that of a steel chain 
2 comparable size but weighing 65 per cent 
ess, 


Used in the chemical manufactur- 
ing, food processing, textile, petro- 
leum refining, and explosives in- 
dustries. 


Die Steel 


MC-Mold and 
Cavity Steel 


This steel can be uniformly hardened at 
hardness ranges from 300 to 350 Brinell 
through sections as large as 20 by 10 inches. 
High surface hardness is obtained by car- 
burizing and then oil-quenching. 


Available in large rounds or blocks 
either annealed or heat-treated to 
a hardness of 300 Brinell. This 
steel is particularly suitable for 
molding clear plastics. 
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MATERIAL 


Hydraulic Oils 


TRADE NAME 


Mobil D.T.E. 
Oils 


PROPERTIES. 


These eight hydraulic and circulating oils 
were formulated to provide desired over-all 
performance with respect to oxidation resist- 
ance, protection against rusting and wear, 
ability to separate from water, and foam re- 
sistance. 


APPLICATIONS 


For use on hydraulically operated 
equipment and machines employ- 
ing circulation systems. 


Cobalt- 
molybdenum 
Wire 


Molybdenum Wire 


The small amount of cobalt added to this 
high-purity molybdenum base results in 
minimized wire breakage on grid-winding 
machines aad imparts better stretch proper- 
ties to the wire. 


Used for grid in electronic power 
and receiving tubes. 


Lubricant 


Molykote 165X 


Gear lubricant for highly loaded gears which 
can only be lubricated infrequently. The 
film, containing molybdenum disulphide, 
will not crack or peel off at temperatures as 
low as O degrees F. 


For construction machinery, ele- 
vator and escalator gear trains, and 
mechanical presses and power 
shears. 


Titanium Alloy 


MST 6A1-4V 


A tough alpha-beta titanium alloy which 
combines good hot strength with stability. 
It can be readily welded and heat-treated. 


For elevated-temperature use. Pri- 
marily produced as a bar and forg- 
ing alloy, but it also has specialized 
applications in sheet and plate 
work. 


Murex Croloy 


Use of these electrodes reduces the need for 
preheating and heat-treatment subsequent 
to welding. The weld deposits of these elec- 
trodes exhibit good stress-rupture character- 
istics over a wide range of temperatures. 


For use where chromium-molyb- 
denum steels are welded in the 
production of equipment for high- 
temperature and _ high-pressure 
service. 


New E-Z-Cut 


A lead-bearing steel plate that provides good 
machinability and good welding, polishing, 
and plating properties. It can be flame-cut, 
formed, ground, or casehardened. 


Available in thicknesses ranging 
from 1/4 inch to 3 inches. It is 
used as a general-purpose free ma- 
chining material. 


New Rycut 50 


A fine-grained lead-bearing alloy which re- 
sponds well to the conventional oil-quench 
and temper method of heat-treatment. 


Available in bar form in both the 
annealed and heat-treated ready- 
to-use (machine straightened and 
stress-relieved) forms for brake 
dies, spindles, collets, gears, shafts, 
tools, etc. 


Nickel-clad 
Strip 


Nickel-Clad 
Steel Strip 


This thin-gage strip can be produced in 
thicknesses down to 0.003 inch to tolerances 
as close as plus and minus 0.0001 inch and 
in widths down to 0.093 inch. 


For making lead-in wires for elec- 
tronic tubes and grid support rods 
where a surface of pure nickel is 
necessary. 


Nicrobraz Paste 


Paste form of Nicrobraz stainless-steel braz- 
ing alloy. Easy to apply and easy to fuse. 
Paste permits torch and induction brazing 
where brazing under vacuum or controlled 
atmospheres is not feasible. 


For use in all types of brazing ap- 
plications involving stainless steels, 
nickel-base, cobalt-base, and similar 
alloys, as well as low-alloy steels, 
carbon steels, and copper. 


Plastics Cement 


A clear cement for adhering metalized 
plastic to itself or to plain plastic without 
causing the metallic finish to peel or run. 


Applied by brush, spray, dip, or 
squeeze applicators for bonding 
such materials as metalized ace- 
tate, butyrate, or polystyrene. 


Aluminum Alloy 


A non-heat-treatable alloy which can be 
welded rapidly (with no preheating) by 
using the inert-gas arc-welding method. 


Used in aluminum fabrication and 
welding of such items as ships, 
trucks, and railroad cars. 
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Steel 


Adhesive Tape 


No. 131 Behr-Cat 


Flatback Tape 


This high-strength, high-adhesive paper tape 
can support a weight of at least 45 pounds 
without breaking, can withstand tempera- 
tures up to 250 degrees F., and leaves no 
deposits upon removal. 


APPLICATIONS 


For holding protective coverings in 
place during equipment manufac- 
ture and for packaging machine 
tools and other equipment for 
storage. 


Sealing 
Compound 


No. 576.1 
Permagum 


A white mastic sealer that is non-staining, 
non-hardening, and odorless. The sealer is 
extruded in handy beads, tapes, and ribbons 
that can easily be thumbed into slots, holes, 
crevices, and cracks to seal against water, 
vapor, dust, or air. 


This compound has been found to 
be particularly useful in the auto- 
motive, refrigeration, and air-con- 
ditioning industries. 


Nylon Tubing 


Nylaflow 


A flexible nylon tubing with a burst rating 
of 2500 pounds per square inch. It can 
withstand more than 400 flexes per minute, 
can be bent to a radius of 2 1/2 inches, and 
is resistant to alkalies and practically all 
solvents. 


Used on metalworking equipment 
for conveying lubricants, water, 
plastic spray, and air. 


Nylon Fastenings 


Nylo-Fast 


Fastenings lock in place and do not loosen 
under vibration. They resist high voltages at 
commercial frequencies, withstand heat up 
to 450 degrees F., and are unaffected by 
commercial solvents, alcohols, and oils. 


These fastenings are offered on an 
on-hand stock inventory basis and 
include many of the popular sizes 
of machine screws. 


Metal Coating 


Oakite Chromi- 
Coat 


A conversion coating for aluminum and zinc 
which imparts corrosion resistance and im- 
proves paint adherence. 


Designed to meet Specification 
MIL C-5541. It is used for protect- 
ing and providing a paint-adhering 
surface. 


Aluminum 
Etchant 


Oakite 
Composition 
No. 160 


This material is readily soluble in water to 
form working solutions having a long life. 
Hot or cold water can be used in rinsing. 
No troublesome fumes are given off. 


Provides a rapid, uniform con- 
trolled etch on aluminum and 
eliminates the troublesome problem 
of hard sludge build-up on equip- 
ment surfaces. 


Electrocleaning 
Material 


Oakite 
Composition 
No. 191 


An electrocleaning material which reduces 
the tarnishing of copper and its alloys in the 
high-temperature cleaning ranges. Advan- 
tages claimed for the material are a long 
solution life and broad current-density and 
temperature ranges. 


Used to reduce the tarnishing of 
copper and its alloys. It cleans at 
low concentrations, removes buff- 
ing dirt and other common soils 
rapidly, and is rinsable in water. 


Cleaning 
Compound 


Oakite Com- 
pound No. 131 


The compound is a non-viscous, amber-col- 
ored liquid that is soluble in water or alcohol 
in all proportions. 


For the removal of rust, heat 
scale, tarnish, and other oxides 
from ferrous metal parts. 


Coating Material 


Oakite Crys- 
Coat SW 


A zinc phosphate coating material for iron 
and steel designed for use in pressure-spray 
washing machines. It is fine-grained, dense, 
and relatively non-porous. 


For coating iron and steel parts to 
protect them from the effects of 
corrosion. 


Liquid Pickle 
Control 


Oakite Pickle 
Control No. 5 


A liquid inhibitor for sulphuric, hydrochloric, 
or phosphoric acid, or mixtures thereof 
which also provides a controlled foam blan- 
ket on pickling solutions. It is a viscous red- 
brown liquid with a characteristic odor. 


Designed for use in continuous 
steel-strip mills, where the addi- 
tion of an inhibitor through pro- 
portioning equipment is preferred, 
and in batch pickling operations. 


Stripper 


Octastrip 31 


This paint and varnish stripper is non-flam- 
mable, is used with cold water, and can be 


rinsed. 


Applications include the stripping 
of almost all organic coatings from 
various parts. 
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Die Steel 


TRADE NAME 


Ottawa 60 
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‘PROPERTIES 


A high-carbon, high-vanadium die steel with 
good wear resistance which is produced in 
bars and forgings. This steel may be forged, 
annealed, hardened, and tempered. It does 
not machine as well as high-carbon, high- 
chromium tool steels. 


APPLICATIONS 


Designed for making dies for deep- 
drawing and forming of stainless 


steel without galling or pick-up. 


Beryllium-copper 
Strip 


Penntemp 


A mill-hardened or pretempered beryllium 
copper which offers the features of regular 
age-hardening beryllium copper yet requires 
no heat-treatment. It offers high strength, 
hardness, good fatigue resistance, conduc- 
tivity, and corrosion resistance. 


Available in five tempers in thick- 
nesses from 0.001 to 0.025 inch 
and in widths from 1/8 inch to 5 
inches for various applications. 


Bonding Process 


Permadizing 


A rubber-to-metal bonding process that pro- 
vides parts that are precise, flash-free, and 
smooth, Parts exhibit low swell and are re- 
sistant to aromatic fuels and hydraulic fluids. 


Bonds aluminum to various rubber, 
synthetic rubber, or silicone com- 
pounds. Can also be used for parts 
operating in extreme temperature 
and pressure ranges. 


Stainless-steel 
Alloys 


PH55A 
PH55B 
PH55C 
PH20 


A series of corrosion-resistant precipitation- 
hardenable stainless-steel alloys which were 
formulated for one or more of the following 
qualities: high strength, high hardness, shock 
resistance, corrosion resistance, and gall re- 
sistance. 


For the production of parts re- 
quiring the specific qualities inher- 
ent in these alloys. 


Floor Absorbent 


Pickup 


An industrial floor absorbent which soaks 
up more than its own weight in oil, greases, 
and other fluids. This material is unaffected 
by heat or cold, and it can be stored for 
long periods. 


For use on industrial floors. It pro- 
vides a dry, non-slip floor surface 
which helps to reduce personnel 
injuries and fire hazards. 


Tooling 
Compound 


Plastik-Tul 


A viscous, metal-filled plastic material which 
can be molded like putty or poured into a 
form. It can be drilled, tapped, threaded, 
milled, broached, sawed, painted, or plated 
and is unaffected by cutting oils, solvents, 
and greases. 


For making jigs, fixtures, plugs, 
gages, forming dies, holding fix- 
tures, and masking fixtures. 


Plastic 


Polypenco K-51 


A plastic having mechanical strength, heat 
and chemical resistance, dimensional stabil- 
ity, and free machinability. Resists the effects 
of alkalies and acids. 


Available in rod form. It is used 
for bearings, rollers, gears, pump 
impellers, valve seats, gaskets, 
packings, and parts used to con- 
trol the flow of hyuids. 


Protective 
Coating 


Porcenell 


A silicate or glass-like protective coating ma- 
terial which is fused to any clean ferrous 
metal surface at temperatures ranging from 
900 to 1200 degrees F. The coatings are 
claimed to be fire-proof, scratch-resistant, 
and to have a permanence of color. 


Applied by spray, brush, or dip- 
ping methods, and then fired, these 
materials are used to coat the sur- 
faces of sheet and plate steel; cast, 
wrought, and malleable iron; and 
high-carbon steels. 


Silver-alloy 
Sheets 


Porous Silver 
Alloy 


A porous silver material which may be im- 
pregnated easily with various lubricants. It 
is capable of carrying bearing loads of 50 
to 75 per cent of those carried by solid silver 
bearings. 


For use as a bearing liner material. 


Protective 
Coating 


Proseal No. 16 


A chromate conversion protective coating 
which inhibits corrosive action between paint 
and aluminum. 


Designed for any application where 
extruded, forged, wrought, or cast 
aluminum and its various alloys are 
employed. 
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TRADE NAME | 


Puritan 
Penetrant 


PROPERTIES 


An odorless chemical formulation applied by 
pour spout or squirt gun. Several minutes 
after application the work can be struck 
lightly with a hammer and the parts disas- 
sembled by using the proper tools. 


APPLICATIONS 


For loosening corroded nuts or 
bolts or larger seized parts of me- 
chanical equipment. 


Strippable 
Coating 


PV-845 


Aluminum-pigmented strippable _ coating 
which requires no surface preparation and 
can be stripped easily without leaving a 
greasy residue. Applied by either brush or 
spray methods. 


Used on all types of metals dur- 
ing both inside and short-term out- 
side storage. For polished surfaces 
to prevent marring and scratching. 


Protective Coating 


R-12 Protective 
Coating 


A very thin protective lubricating film that 
provides corrosion protection and moisture 
resistance. Film will not run or drip at 200 
degrees F. or gum or harden at minus 20 
degrees F. 


Application is made with any suit- 
able oiler, spray gun, brush, or 
cloth or by dipping. Effective on 
all types of metals. 


Titanium 
Fasteners 


RC 130B Wire 
Fasteners 


These fasteners exhibit a minimum tensile 
strength of 150,000 pounds per square inch 
and a minimum shear strength of 95,000 
pounds per square inch. 


The weight-saving possibilities of 
these fasteners are of particular in- 
terest to builders of airframes and 
engines. 


Epoxy-resin 
Adhesive 


Resiweld 


This adhesive is resistant to solvents, grease, 
water, chemicals, and severe conditions of 
treatment and exposure. It sets and cures 
without the use of clamps. The bonds 
formed are permanent, have high strength 
and good impact resistance. 


For permanently bonding ferrous 
and non-ferrous metals, glass, wood, 
rubber, and plastic surfaces to 
themselves and to each other. 


Aluminum Alloy 


Revere Alloy 
6263 


A lightweight high-strength aluminum-alloy 
conductor material. 


Available in both the T6 and T8 
tempers. It is used as an electrical 
conductor material. 


Casehardening 
Compound 


Royal Hardening 
Powder 


This casehardening compound developed to 
replace cyanide and thereby eliminate poi- 
sonous fumes provides a case depth of 0.01 
to 0.02 inch. 


Provides a simple method for the 
quick surface-hardening of steel 
tools, dies, parts, and cutting im- 
plements. 


Brazing Alloy 


RSNI 


This alloy does not flatten out at the brazing 
temperature to form thin fillet edges. How- 
ever, because of this sluggishness, particular 
care is required to flow the material into the 
joint. 


For use in overcoming crevice cor- 
rosion problems prevalent in braz- 
ing the 400 series straight chro- 
mium stainless steels. 


Corrosion- 
resistant Paint 


Rubalt “RA” 


This paint is non-porous and flexible and has 
good adhesive properties. It resists the action 
of many acids and alkalies and requires no 
primer or pretreatment. 


This black corrosion-resistant paint 
which looks like patent leather and 
has a rubbery feel is used to coat 
many varied metal surfaces includ- 
ing machines and structures. 


Rust-preventive 
Spray 


Rust Chek 


The compound is packaged in a 12-ounce 
aerosol spray container which deposits a 
clear dry waxy film with a thickness of 
0.005 inch. Treated surface will not absorb 
dust or dirt. 


Provides complete protection for 
tools, dies, molds, machinery, and 
metal surfaces during storage peri- 
ods and in transit under the most 
adverse atmospheric conditions. 


Stripper 


Rustgon 


This stripper contains no cyanide com- 
pounds, requires no electrolytic action, and 
gives off no corrosive fumes. Parts to be 
treated are dipped into a tank, then with- 
drawn and rinsed with air and water or with 
steam. 


This non-acid material strips paint, 
rust, and primer from ferrous metal 
surfaces. 
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‘APPLICATIONS 


Aluminum Alloy 


Salloy 


A match-plate metal used on jobs where a 
highly polished surface is required. This 
alloy is close-grained and takes a good finish. 


For making match-plates in the 
foundry and die-casting indus- 
tries. It is also used as a casting 
metal for special applications. 


Laminated 
Sheeting 


Scotchply 
Reinforced 
Plastic 


A high-strength, corrosion-resistant, uniform- 
quality, glass-in-plastic laminated sheeting 
that is moldable by using ordinary methods. 
It can be sawed, sheared, punched, drilled, 
sanded, painted, etc. 


Adaptable for the matched metal 
or plastic die method of molding 
as well as other commonly known 
molding techniques in use today. 


Beryllium-copper 
Wire 


Silvercote 
Tempered 
Beryllium- 
Copper Wire 


This wire has an ultimate tensile strength of 
185,000 pounds per square inch and is suffi- 
ciently ductile to be wrapped around its 
own diameter. It is corrosion-resistant, elec- 
trically conductive, non-magnetic, and silver 
plated. 


For forming into strings, wire rope, 
and complex shapes. The silver 
plating allows easy soldering and 
provides low-resistance electrical 
contact. 


Glass-cleaning 
Abrasive 


Steeletts 


A steel-grit abrasive that has the same hard- 
ness range as chilled iron abrasives but is 
free from brittle carbides. Abrasive particles 
do not chip upon contact, and their shape 
endures for hundreds of cycles. 


Used to provide a deep etch on 
metallic surfaces for bonding, to 
provide luster on non-ferrous work, 
for descaling alloy forgings and 
heat-treated work, and for etching 
steel mill rolls. 


Steel Bars 


Stressproof 
Steel Bars 


These bars can easily be machined and have 
the strength and wearability of practically 
any alloy or heat-treated carbon-steel bar. 


For plant maintenance depart- 
ments. Round and hexagonal bars 
are available which will handle 
practically any repair job. 


Polystyrene 
Plastics 


Styron 429, 440, 
665, and 689 


A group of four polystyrene compounds that 
possess one or more of the following proper- 
ties: good surface finish, high flexural 
strength, heat resistance, impact strength, 
moldability, and chatter and crack resist- 
ance. 


For vacuum ferming of products in 
thin extruded sheets; for molding 
radio cabinets, housings, etc.; for 
general shape extrusions; and also 
for high-speed automatic molding 
operations of large cross-sectional 
area parts. 


Paste Solder 


SweTite 
Paste Solder 


A half-and-half blend of powdered solder 
and an active flux which requires no prior 
cleaning for most applications. Joints ob- 
tained are as strong as those made by con- 
ventional methods. 


For sweat soldering or tinning. 
Paste is applied with a brush or a 
cloth, the parts are fitted together, 
and heat is applied. 


Temperature 
Indicator 


Tempil® Pellet for 
100 Degrees F. 


These temperature-indicating pellets liquefy 
along the line of contact between the pellet 
and the surface when the surface reaches a 
temperature of 100 degrees F. 


For testing the effectiveness of in- 
sulations, regulating heating and 
cooling systems, testing prototypes 
for heat-transfer characteristics, and 
testing work in the production line. 


Drawing 
Compound 


Texaco Drawing 
Compound No. 3 


This drawing compound which is water-mis- 
cible in ratios ranging from equal parts to 
1 to 15 parts is a mixture of mineral oil, 
emulsifying agents, non-abrasive pigment, 
and a dispersion additive which insures 
against its caking on dies and knockout or 
stripper mechanisms. 


For handling work being processed 
under difficult forming conditions. 
It prevents metal-to-metal contact 
which virtually eliminates die gall- 
ing, sticking, and seizure. The com- 
pound is easily removed by wash- 
ing with water. 


Coolant 


Texaco Soluble 
oil HD 


A heavy-duty emulsive coolant with extreme- 
pressure properties. Mixes readily with hard 
or soft water to form a highly stable emul- 
sion with good rust-inhibiting properties. 


Used with carbide and high-speed 
steel tools in automatic operations 
and, in many instances, in place of 
a cutting oil. 
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Iron Alloy 


TRADE NAME 


Tisco 150-Y 


An extremely hard, abrasion-resistant iron 
alloy capable of being heat-treated to 700 
Brinell. 


_ APPLICATIONS 


Applications include the fabrica- 
tion of equipment used for han- 
dling abrasive materials. 


Surface 
Preparation 


Totrust 
Metal-Bond 
(Clear) 


A clear metal coating which assures adhesion 
of paint films to smooth surfaces such as 
galvanized sidings, aluminum sheets, and 
painted signs. When dry, it acts as an adhe- 
sive for paints and also as a protective coat- 
ing. 


Applicable by brush or spray to 
surfaces that are dry and free of 
grease, oil, and loose particles. Be- 
sides metal surfaces, it can be used 
on bare wood, a 


and cement-as' 


Grease Cartridges 


Tower Grezall 


A factory-packed grease cartridge which 
prevents deterioration and contamination of 
the grease by dirt, grit, and moisture. 


Enables grease gun to be loaded 
without the work, waste, or in- 
convenience of filling from a pail 
or drum. 


Cutting Oil 


Transultex Cutting 
Oil B HD 


An easily removable extreme-pressure cut- 
ting oil that is transparent. Transparency 
facilitates visual inspection of pieces under- 
going machining. 


For use in practically all cutting, 
broaching, threading, and similar 


operations. 


Degreasing 
Solvent 


Triclene D 


A trichlorethylene vapor degreasing solvent 
developed to resist all the major causes of 
solvent breakdown. It resists the effects of 
light-metal chlorides, light, air, heat, and 
acids. It contains no elements that tend to 
harm or stain the work it cleans. 


Used in small vapor units as well 
as multiple-compartment convey- 
orized degreasers. Tank truck 
quantities are available “to users 
capable of storing large amounts in 
their plants. 


Barrel-finishing 
Abrasives 


Tumblex T 
Tumblex N 


Two abrasives—the T-formulation consisting 
of triangular-shaped pieces of Alundum 
vitrified-bonded abrasive which was devel- 
oped to overcome the problem of wedging 
of abrasive in parts being tumbled and the 
N, which cuts slowly, has little breakdown 
and produces a bright color and luster. 


For fast barrel cutting without the 
use of cutting compounds. Used on 
die-castings and on steel, zinc, 
brass, aluminum, and stainless-steel 
parts. 


Stainless-steel 
Tubing 


Types 304 and 321 
Weldrawn 


Obtainable in outside diameters up to 2 1/16 
inches. Wall thicknesses range from 0.006 
to 0.025 inch. 


For making bellows, low-pressure 
heat-exchanger tubes, flexible hose, 
aircraft ducting, fractional-horse- 
power motor casings, ceramic drills, 
etc. 


Rust-preventive 
Coatings 


Ucon 


A series of rust-preventive fluids that can 
be burned cleanly from metal surfaces after 
storage. They do not leave residues after 
burning that interfere with painting, weld- 
ing, soldering, brazing, or annealing. 


For coating metal parts before 
storage to prevent their rusting. 


Nickel Alloy 


Udimet 500 


A centerless-ground hot-rolled nickel-alloy 
bar stock which has an ultimate tensile 
strength of 160,000 pounds per square inch 
at 1350 degrees F. Average hardness, as 
heat-treated, is 38 to 40 on the Rockwell C 
scale. 


Available in sizes from 1/2 inch to 
2 inches in diameter. This alloy has 
been developed for use as gas-tur- 
bine components and other parts 
requiring strength at elevated tem- 
peratures. 


Marking 
Materials 


Vaporite 
Industrial 
White Ink 
and Jiffy-Rite 
Fountain Pen 


A white ink and accompanying fountain pen 
that can make white markings on dark, flexi- 
ble, and highly polished surfaces which will 
neither flake nor rub off and are resistant 
to cutting oils and coolants. Solvents fur- 
nished with the materials remove the ink 
easily when desired. 


For circling defective holes and 
rivets, marking parts for produc: 
tion-line assembly, code marking, 
and masking of templates before 
flushing with cutting oils. 
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PROPERTIES 


These compounds lubricate about as well 
as petroleum oils and greases and yet retain 
all the typical silicone characteristics—such 
as an operating temperature range of from 
minus 100 to plus 400 degrees F. The F-50 
compound is a fluid, and the G-300 a grease. 


APPLICATIONS 


Suitable for use in hot industries 
such as the glass, steel, ceramics, 
and petroleum industries. Also ap- 
plicable to sleeve-bearing and ball- 
bearing motors, clocks, timers, in- 
struments, etc. 


Silicone Lubricants Versilube F-50 

Versilube G-300 
Hard-facing Walloy No. 6 
Alloy 


A chromium-cobalt-tungsten hard-facing al- 
loy available in welding-rod form which has 
high impact strength and corrosion and 
abrasion resistance. 


Edger rolls and swaging mandrels, 
engine exhaust valves and seats, 
dies, etc. may be suitably hard- 
faced with this alloy. 


Abrasive Cloth 


Wetordry Fabricut 


A “self-cleaning” cloth mesh coated on both 


sides with mineral grain bonded to the cloth 
with a heat-resistant waterproof resin. 


Can be used for either wet or dry, 


hand or machine sanding. 


Coating Process Whirlclad 


A method of coating metals, ceramics, glass, 
and wood with various types of plastic ma- 
terials. No plasticizers or solvents are used. 
Coating thickness ranges anywhere from 
0.008 to 0.040 inch. 


For coating such wear parts as 
jigs and fixtures, rollers, bushings, 
loading hooks, sliding surfaces, and 
such corrosion-resistant parts as 


valve bodies, fans, and ducts. 


X-520 
X-521 
X-522 
X-525 
X-526 
X-527 


Silicone Lubricants 


Lubricants exhibit unusual lubricating and 
solubility properties, have good release 
properties, are stable, and lubricate and im- 
part anti-wear properties in a manner similar 
to petroleum oils. 


Used as special lubricants, as re- 
lease agents for rubber and plas- 
tics, and as emulsifying agents or 
emulsion breakers. 


Aluminum X7079 


Forging Alloy 


Exhibits uniformity of properties in heavy 
sections and good ductility in cross-grained 
directions. Forgings up to 7 inches in thick- 
ness and heat-treated in full section exhibit 
a tensile strength of 73,000 pounds per 
square inch in the longitudinal direction. 


This material is used for making 
forgings for the aircraft industry. 
It is highly resistant to stress cor- 
rosion cracking and is not suscep- 
tible to distortion during machining. 


Names and Addresses of Manufacturers of Products Listed 


Acrawax C Atomized—Glyco Prod- 
ucts Co., Inc., Empire State Bldg., 
New York 1, N. Y. 


Aircosil Alloys and Flux—Air Reduc- 
tion Sales Co., 60 E. 42nd St., 
New York 17, N. Y. 


Airtemp Plasti-Metal 707—Aries Lab- 
oratories, Inc., 270 Park Ave., 
New York 17, N. Y. 


All-State No. 105 Solder and All- 
State No. 107 Silver Solder—All- 
State Welding Alloys Co., Inc., 
249-55 Ferris Ave., White Plains, 
N. Y. 


Aluminum Serviron—Xzit Chemical 
Co., 158 14th, Hoboken, N. J. 


AM3850 — Allegheny Ludlum Steel 
Corpn., Oliver Bldg., Pittsburgh 
22, Pa. 


Anti-Rust Cleaner CP — Haviland 


Beryllium-Copper Strip — American 


Products Co., 421 Ann St. N.W., 
Grand Rapids, Mich. 


Arcosite Flux and Chromar — Arcos 
Corpn., 1500 S. 50th St., Phila- 
delphia 43, Pa. 


Armor-Kut (R)— Coated Abrasives 
Division, Armour & Co., Alliance, 
Ohio. 


ATR Series Woven—Friction Divi- 
sion, Thermoid Co., Trenton, N. J. 


Aur-O-Met 56 and 57—Aurora Metal 
Co., Aurora, IIl. 


Baby Hexteel Surface Armor — 
Klemp Metal Grating Corpn., 
6603 S. Melvina Ave., Chicago 
38, Ill. 


Bear Penetrating Oil—House of Lau- 
rila, 18483 Braile, Detroit, Mich. 


Silver Co., Inc., 36-07 Prince St., 
Flushing 54, N. Y. 


Blue Label Stainless-Steel Wire. 
Type 302—Webb Wire Division, 
Carpenter Steel Co., New Bruns- 
wick, N. J. 


“Bondized” Califilm and “Bondized” 
Kelon-F —Shamban Engineering 
Co., 11617 W. Jefferson Blvd., 
Culver City, Calif. 


Bondmaster M615, M616, and M620 
—Rubber & Asbestos Corpn., 225 
Belleville Ave., Bloomfield, N. J. 


Brinalloy—Lunkenheimer Co., Beek- 
man, Waverly and Tremont, Cin- 
cinnati, Ohio. 


Brooks Rollene EC—Brooks Oil Co., 
934 Ridge Ave., Pittsburgh 12, Pa. 


MACHINERY, October, 1956—185 


Is—Continued 
: 


Names and Addresses of Manufacturers of Products Listed 


CA-606 and CA-609—Carmet Divi- 
sion of Allegheny Ludlum Steel 
Corpn., Pittsburgh 22, Pa. 


Carpenter Stainless No. 7-Mo (Type 
329)—Carpenter Steel Co., Read- 
ing, Pa. 


C-Flux—American Solder & Flux Co., 
19th and Willard Sts., Philadel- 
phia 40, Pa. 


Chromewear—Vanadium-Alloys Steel 
Co., Latrobe, Pa. 


Class 700—Silicone Products Depart- 
ment, General Electric Co., Wa- 
terford, N. Y. 


Coast Metals 50—Coast Metals, Inc., 
Little Ferry, N. J. 


Cohrlastic HT 655 and HT 666— 
Connecticut Hard Rubber Co., 
407 East St., New Haven, Conn. 


Colmonoy No. 2 and No. 70—Wall 
Colmonoy Corpn., 19345 John R 
St., Detroit 3, Mich. 


Corfoam 114—Rezolin, Inc., 5736 
W. 96th St., Los Angeles, Calif. 


‘dag’ Dispersion No. 217—Acheson 
Colloids Co., Port Huron, Mich. 


DC-50—Donegal Mfg. Co., Mari- 
etta, Pa. 


Devcon F—Chemical Development 
Corpn., Danvers, Mass. 


Dow Magnesium Sheet and Extru- 
sions—Dow Chemical Co., Mid- 
land, Mich. 


Ductile Ni - Resist — International 
Nickel Co., Inc., 67 Wall St., 
New York 5, N. Y. 


Duro Aluminum Shell Coating—In- 
dustrial Division of Woodhill 
Chemical Co., 1391 E. 33rd St., 
Cleveland 14, Ohio. 


Epocast and Epocast 13 — Furane 
Plastics Inc., 4516 Brazil St., Los 
Angeles 39, Calif. 


F132—Aluminum Company of Amer- 
ica, 1501 Alcoa Bldg., Pittsburgh 
19, Pa. 


Fatigue Proof — LaSalle Steel Co., 
1412 150th St., Hammond, Ind. 


Ferrox—American Abrasive Metals 
Co., Irvington, N. J. 


Fibre Forms—Fibre Forming Divi- 
sion, Arvey Corpn., Olean, N. Y. 
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Firthite TXL—Firth Sterling, Inc., 
$113 Forbes St., Pittsburgh 30, 
Pa. 


Gard Anti-Rust Spray—Gard Indus- 
tries, Inc., 733 Green Bay Road, 
Wilmette, Il. 


G-E Textolite (R) Cold Punch 11570 
—General Electric Co., Chemical 
& Metallurgical Division, Pitts- 
field, Mass. 


Gorlube—Goshen Rubber Co., Inc., 
P. O. Box 517, Goshen, Ind. 


Grade CA-608 and CA-610—Carmet 
Division, Allegheny Ludlum Steel 
Corpn., Pittsburgh 22, Pa. 


Grade 330 and 860—Metallurgical 
Products Department, General 
Electric Co., Detroit 32, Mich. 


Harvey Hollow Bar—Harvey Alumi- 
num, 19200 Southwestern Ave., 
Torrance, Calif. 


Hasko-Preg—Haskelite Mfg. Corpn., 
Grand Rapids, Mich. 


Hayden Drill Blanks—Hayden Twist 
Drill Co., 8626 Lyndon Ave., De- 
troit 38, Mich. 


Hevimet—Metallurgical Products De- 
partment, General Electric Co., 
11147 E. Eight Mile Ave., Detroit 
32, Mich. 


Homalite CR-39—Homalite Corpn., 
11-13 Brookside Drive, Wilming- 
ton, Del. 


Hypercut XX—Destiny Products Co., 
2970 W. Grand Blvd., Detroit 2, 
Mich. 


Hyperoil — Destiny Products Co., 
2970 W. Grand Blvd., Detroit 2, 
Mich. 


Impco RC-2—Impco, Inc., Cranston, 
R. I. 


Inco-Rod “A”—International Nickel 
Co., Inc., Bayonne, N. J. 


J & L 11138, 1213, and Type “A” 
Leaded Steels—Jones & Laughlin 
Steel Corpn., 3 Gateway Center, 
Pittsburgh 30, Pa. 


Jalloy Grade 3—Jones & Laughlin 
Steel Corpn., 3 Gateway Center, 
Pittsburgh 30, Pa. 


K21—Kennametal Inc., Latrobe, Pa. 


K186—Kaiser Aluminum & Chemical 
Corpn., 1924 Broadway, Oakland 
12, Calif. 


Kocour Belt Grease — Kocour Co., 
4800 S. St. Louis Ave., Chicago 
$2, Il. 


Kut-O-Mite—Iso-Mite Corpn., 4470 
E. Washington Blvd., Los Angeles 
23, Calif. 


Lamicor—Strick Plastics Corpn., 31- 
06 38th Ave., Long Island City, 
N. Y. 


Laqua—Fidelity Chemical Products 
Corpn., 470-474 Frelinghuysen 
Ave., Newark, N. J. 


LaSalle Large Hexagon — LaSalle 
Steel Co., P. O. Box 6800A, Chi- 
cago, Ill. 


Levelume — Hanson-Van Winkle- 
Munning Co., Matawan, N. J. 


Loctite— American Sealants Co., 
Trinity College, P. O. Box 260, 
Hartford 6, Conn. 


Lurium L, L5, L10, and L20—From- 
son Orban Co., Inc., 205 E. 42nd 
St., New York 17, N. Y. 


Marvibond—Enamelstrip Corpn., Al- 
lentown, Pa. 


McKay Welded Aluminum Chain— 
McKay Co., 323 McKay Bldg., 
Pittsburgh 22, Pa. 


MC-Mold and Cavity Steel—Vana- 
dium-Alloys Steel Co., Latrobe, 
Pa. 


Mobil D.T.E. Oils—Socony Mobil 
Oil Co., Inc., 26 Broadway, New 
York 4, N. Y. 


Molybdenum Wire—Fansteel Metal- 
lurgical Corpn., North Chicago, Ill. 


Molykote 165X—Alpha Molykote 
Corpn., 65 Harvard Ave., Stam- 
ford, Conn. 


MST 6A1-4V—Mallory-Sharon Tita- 
nium Corpn., Niles, Ohio. 


Murex Croloy—Metal and Thermit 
Corpn., 100 E. 42nd St., New 
York 17, N. Y. 


New E-Z-Cut and New Rycut 50— 
Joseph T. Ryerson & Son, Inc., 
Box 8000-A, Chicago 80, II. 


Nickel-Clad Steel Strip—American 
Silver Co., 36-07 Prince St., Flush- 
ing 54, N. Y. 
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Nicrobraz Paste—Stainless Process- 
ing Division, Wall Colmonoy 
Corpn., 19345 John R St., Detroit 
3, Mich. 


3799 Metagrip—Adhesive Products 
Corpn., 1660 Boone Ave., New 
York 60, N. Y. 


5083—Kaiser Aluminum & Chemical 
Corpn., 1924 Broadway, Oakland 
12, Calif.. 


No. 131 Behr-Cat Flatback Tape— 
Behr-Manning Division, Norton 
Co., Troy, N. Y. 


No. 576.1 Permagum—Presstite En- 
gineering Co., 3798 Chouteau 
Ave., St. Louis 10, Mo. 


Nylaflow—Polymer Corpn. of Penn- 
sylvania, 125 N. 4th St., Reading, 
Pa. 


Nylo-Fast—Anti-Corrosive Metal 
Products Co., Inc., 1234 River 
Road, Castleton-on-Hudson, N. Y. 


Oakite ChromiCoat—Oakite Prod- 
ucts, Inc., 126 Rector St., New 
York 6, N. Y. 


Oakite Composition Nos. 160 and 
191; Compound No. 131; Crys- 
Coat SW; Pickle Control No. 5— 
Oakite Products, Inc., 126 Rector 
St., New York 6, N. Y. 


Octastrip 31—Octagon Process, Inc., 
15 Bank St., Staten Island, N. Y. 


Ottawa 60—Allegheny Ludlum Steel 
Corpn., 2020 Oliver Bldg., Pitts- 
burgh 22, Pa. 


Penntemp—Penn Precision Products, 
Inc., 501 Crescent Ave., Reading, 
Pa. 


Permadizing—Stillman Rubber Co., 
5811 Marilyn Ave., Culver City, 
Calif. 

PH55A, PH55B, PH55C, and PH20 


—Research Division, Cooper Alloy 
Corpn., Hillside, N. J. 


Pickup—Diversey Corpn., 1820 Ros- 
coe St., Chicago 183, Ill. 


Plastik-Tul—Industrial Development 
& Mfg. Corpn., Needham, Mass. 


Polypenco K-51—Polymer Corpn. of 
Pennsylvania, Reading, Pa. 


Porcenell—Allied Porcenell, Inc., 851 
S. Market St., Waukegan, III. 


Names and Addresses of Manufacturers of Products Listed 


Porous Silver Alloy—Micro Metallic 
Corpn., 30 Sea Cliff Ave., Glen 
Cove, N. Y. 


Proseal No. 16—Promat Division, 
Poor & Co., 851 Market St., Wau- 
kegan, Ill. 


Puritan Penetrant—Olin Mathieson 
Chemical Corpn., 10 Light St., 
Baltimore, Md. 


PV-845—Specialty Coatings, Inc., 
1085 Allegheny Ave., Oakmont, 
Pa. 


R-12 Protective Coating—American 
Grease Stick Co., Muskegon, 
Mich. 


RC 180B Wire Fasteners—Camcar 
Screw & Mfg. Corpn., 629 18th 
Ave., Rockford, Ill. 


Resiweld—H. B. Fuller Co., 181 W. 
Kellogg Blvd., St. Paul 2, Minn. 


Revere Alloy 6263—Revere Copper 
& Brass Inc., 230 Park Ave., New 
York 17, N. Y. 


Royal Hardening Powder—Anti- 
Borax Compound Co., Inc., 1506 
Wall St., Fort Wayne 6, Ind. 


RSNI—Handy & Harman, 82 Fulton 
St., New York 38, N. Y. 


Rubalt “RA”—Alfred Hague & Co., 
227 34th St., Brooklyn 32, N. Y. 


Rust Chek—Eastern Aerosol Products 
Co., Newfoundland, N. J. 


Rustgon—Turco Products, Inc., 6135 
S. Central Ave., Los Angeles 1, 
Calif. 


Salloy—Metallurgical Department, 
George Sall Metals Co., 2300 E. 
Butler St., Philadelphia 37, Pa. 


Scotchply Reinforced Plastic—Min- 
nesota Mining & Mfg. Co., 900 
Fauquier St., St. Paul 6, Minn. 


Silvercote Tempered Beryllium-Cop- 
per Wire—Little Falls Alloys, Inc., 
189 Caldwell Ave., Paterson, N. J. 


Steeletts—Wheelabrator Corpn., 1147 
S. Byrkit St., Mishawaka, Ind. 


Stressproof Steel Bars—LaSalle Steel 
Co., 1412 150th St., Hammond, 
Ind. 


Styron 429, 440, 665, and 689—Dow 
Chemical Co., Midland, Mich. 
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SweTite Paste Solder—Alpha Metals, 
Inc., 56 Water St., Jersey City 4, 
N. J. 


Tempil° Pellet for 100 Degrees F.— 
Tempil° Corpn., 132 W. 22nd St., 
New York 11, N. Y. 


Texaco Drawing Compound No. 3 
and Soluble Oil HD—Texas Co., 
135 E. 42nd St., New York 17, 
N. Y. 


Tisco 150-Y—Taylor-Wharton Iron 
& Steel Co., High Bridge, N. J. 


Totrust Metal-Bond (Clear)—Wilbur 
& Williams Co., 130 Lincoln St., 
Brighton, Mass. 


Tower Grezall—Tower Oil Co., 300 
W. Washington St., Chicago 6, IIl. 


Transultex Cutting Oil B HD—Texas 
Co., 185 E. 42nd St., New York 
17, N. 


Triclene D-—Electrochemicals De- 
partment, E. I. du Pont de Ne- 
mours & Co., Wilmington, Del. 


Tumblex T and N-—Norton Co., 
Worcester 6, Mass. 


Types 304 and 321 Weldrawn—Su- 
perior Tube Co., Germantown 
Ave., Norristown, Pa. 


Ucon—Union Carbide and Carbon 
Corporation, 30 E. 42nd St., New 
York 17, N. Y. 


Udimet 500-—Utica Drop Forge & 
Tool Corpn., Utica, N. Y. 


Vaporite Industrial White Ink—Time 
Saving Specialties, 2816 Dupont 
Ave., South Minneapolis, Minn. 

Versilube F-50 and G-300-—Silicone 
Products Department, General 
Electric Co., Waterford, N. Y. 


Walloy No. 6—Wall Colmonoy 
Corpn., 19345 John R St., De- 
troit 3, Mich. 


Wetordry Fabricut—Minnesota Min- 
ing & Mfg. Co., 900 Fauquier St., 
St. Paul 6, Minn. 


Whirlclad—Polymer Processes Inc., 
Reading, Pa. 


X-520, X-521, X-522, X-525, X-526, 
and X-527—Linde Air Products 
Co., 30 E. 42nd St., New York 17, 
& 


X7079—Aluminum Company of 
America, 1501 Alcoa Bldg., Pitts- 
burgh 19, Pa. 


| 


Automatic Broaching of 


Cylinder Heads 


OMPLETELY automatic loading, broaching, 

and unloading of cylinder heads are impor- 
tant phases in the mass production of Strato- 
Streak V-8 engines at the Pontiac Motor Division, 
General Motors Corporation, Pontiac, Mich. 
Broaching of large castings such as blocks and 
heads has always been a major stumbling block 
to the complete automation of engine manufac- 
turing facilities. This problem has been solved by 
finishing the combustion-chamber gasket surfaces 
of the cylinder heads on the Colonial ElectroGear 
60-ton horizontal broaching machine shown in the 
heading illustration. 

Cast cylinder heads to be finish-broached are 
supplied from two W. F. & John Barnes transfer 
machines, one of which can be seen at the extreme 
right. A Wilson air-operated automation unit, 
Fig. 1, takes cylinder heads from a conveyor— 
located at right angles to the broaching machine 
and connected to the first transfer machine—and 
also from the unloading end of the second trans- 
fer machine. The automation unit feeds the cast 
heads into a loading station, located at the right- 
nand end of the broaching machine. 

A hydraulically operated transfer bar moves 
the work-piece from the loading station into a 
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trunnion type fixture, Fig. 2, at the center of the 
machine. This fixture is hydraulically swung up- 
ward through an angle of 90 degrees, thus posi- 
tioning the cylinder head for the broaching pass. 
The head is located from a previously machined 
oil-pan rail surface and hydraulically clamped. 

At the completion of the broaching pass, the 
fixture is automatically swung down, and another 
part is fed into position for broaching. Simulta- 
neously, the finish-broached cylinder heads are 
automatically unloaded from the machine, as 
seen at the left in the heading illustration. While 
the ram speed is infinitely variable from 30 to 150 
surface feet per minute, the machine is currently 
set for 130 feet per minute—resulting in a produc- 
tion of 225 cylinder heads per hour. 

Approximately 0.015 inch of stock is removed 
from each combustion-chamber gasket surface, 
and tolerance is maintained within plus or minus 
0.001 inch, despite the high production rate. 
Solid carbide blades are employed for this opera- 
tion. Chips are automatically removed by a chain 
conveyor, located in a trench below the machine. 
Since the cycle is completely automatic, an oper- 
ator is only needed for occasional tool changes or 
maintenance. 


4 
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Fig. 1. Air-operated automation 

unit receives cylinder heads from 

two transfer machines and auto- 

matically feeds them into loading 

station of the broaching machine 
seen at the left. 


Power for the broaching ram is supplied from a 
direct-current motor generator set. The motor is 
coupled to a gear-box containing a Cone-Drive 
double enveloping worm-gear set driving a preci- 
sion helical pinion. The pinion drives a rack 
mounted directly to the ram. This arrangement 
produces the smooth surface finish essential for 
the high-compression Strato-Streak engine with- 


out the need for further processing of the gasket 
surfaces. 

All the hydraulic and electrical controls on 
the machine are interlocked to insure safe opera- 
tion. Also, a bumper type pressure overload de- 
vice, seen mounted near the left-hand end of the 
machine frame, prevents the broach ram from 
leaving the machine during the operation. 


Fig. 2. Trunnion type fixture, lo- 
cated at center of broaching ma- 
chine seen in the heading illustra- 
tion, swings cast head upward 
through an angle of 90 degrees 
into the broaching position. 
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In Shops 
Around the 
Country 


Camera highlights of some in- 
teresting operations performed 
in various metalworking plants 


Removing hot ingots from a vacuum chamber of 
the recently opened induction vacuum depart- 
ment of Allegheny Ludlum Steel Corporation, at 
Watervliet, N. Y. The melting furnace is located 
in the tank on the left. Chambers are arranged 
to permit continuous operation of the unit. 


Molten aluminum is poured into the molds of one of sixteen 

new automatic casting machines at Chrysler's Highland Park, 

Mich., piston foundry. Mechanical arms hold two pistons that 
have just been removed from the machine. 


ry 
= 
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Straightening 20-foot lengths of 
tubing at the Mackenzie Waiton 
Co., Pawtucket, R. |. The machine 
is a Mackintosh-Hemphili rotary 
straightener, having three sets of 
opposed rolls, each roll being 
spindle-driven and adjustable. 
The tubing is 10 per cent nickel 
silver, with a 0.021-inch wall. 


Corrugated-steel construction of 
trailer side walls at the Fruehauf 
Trailer Co., Detroit, Mich., is ob- 
tained by resistance welding. The 
equipment is a_ special Link 
welder. Before starting to weld, 
entire side wall is pre-assembled 
on the table of the machine. 


Thickness of metal strip rolled at 
the Somers Brass Co., Waterbury, 
Conn., is checked and controlled 
by an Accu-Ray gage. Upon 
emerging from the mill, the strip 
is scanned by the gage. Devia- 
tions in thickness as small as 1 
per cent can be detected and cor- 
rected automatically. 
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How Solar Machines 


Jet- Engine 


Weldments 


Outer combustion-chamber casings for jet engines are 

being completely machined in two chuckings on ver- 

tical turret lathes. Substantial increases in output 

rates have resulted from the autonomous production 
cycles performed by these machines. 


By Rosert B. Manager 
Production Division, Solar Aircraft Co. 
Des Moines, Iowa 


tions requiring only two chuckings are 

reducing the cost of finishing outer com- 
bustion-chamber casings for J-57 jet engines. Rep- 
resenting a complicated machining job, each 
casing requires more than 125 automatically con- 
trolled machine functions. 

The casing is of welded construction, being 
fabricated from Type 410 stainless steel having a 
hardness ranging from 25 to 33 Rockwell B. Com- 
plete machining of this component is performed 
on Man-Au-Trol equipped, Model 75 Bullard ver- 
tical turret lathes, Fig. 1, that have been installed 
recently at the Wakonda plant of the Solar Air- 
craft Co., Des Moines, Iowa. Some of the opera- 
tions being performed in one setup are boring, 
counterboring, facing, back-facing, turning, and 
angle cutting. A floor-to-floor time ranging from 


. UTOMATIC, multiple machining opera- 
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forty to forty-five minutes is required to machine 
each end of the casing. 

Of the 125 automatically controlled functions 
taking place during each cycle of the machine, 
forty-two are performed by the turret-head, 
forty-three by the side-head, and forty by the 
ram-head. 

A cylindrical fixture is located on the machine 
table to receive the weldment. The work-piece is 
held in place by eight clamping blocks that are 
mounted on the fixture flange and grip the un- 
machined periphery of the part. This holding 
arrangement can be seen in Fig. 1. 

The machining cycle is initiated when the ram- 
head moves into position above the fixture and 
feeds down into the weldment. A roughing cut 
(0.075 inch deep) is taken across the narrow in- 
side face of the bottom flange, Fig. 2. Following 
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Fig. 1. (Right) Welded outer 
busti h casing for 

jet engine is locked in a holding 

fixture on the table of an auto- 
matic vertical turret lathe. 


Fig. 2. (Left) The ram-head of 
the vertical turret lathe is shown 
being lowered into the weldment 
to rough-machine the narrow in- 
side face of a bottom flange. 


Fig. 3. (Right) Taking a 0.120- 
inch deep roughing cut on the 
periphery of the upper flange. 
For this operation the side-head 
of the machine is employed. 
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this, a second roughing cut is taken that is 0.100 
inch deep. As the ram is withdrawn from the 
work, it takes a 0.010-inch deep finishing cut 
along the inside diameter of the lower flange. 
After re-entering the weldment, the ram makes a 
final pass across the inside face of the flange, 
taking a 0.010-inch deep finishing cut. 

As the side-head approaches the work, it takes 
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a roughing cut 0.120 inch deep on the periphery 
of the upper flange, as shown in Fig. 3. During 
the rough-cutting operations, the machine table 
turns at a speed of 52 R.P.M., and the head is fed 
in at a rate of 0.008 inch per revolution. The tool 
is then brought up and fed across the flange face 
taking a 0.100-inch deep cut. After indexing the 
side-head turret, it again rough-cuts the flange 
face. During this pass of the tool, 0.150 inch of 
the metal is removed. 

At this time, the ram-head begins to function 
once more. It takes two roughing cuts on the bore 
of the upper flange; one cut being 0.100 inch deep 
and the other being 0.070 inch deep. The ram- 
head then moves to the outside of the part and 
takes a 0.060-inch roughing cut across the back 
face of the flange. 

When the back-facing cut is completed, the 
turret-head, which is set up with five cutting tools, 
descends. Tool No. 1 finish-machines the back 
face of the flange, Fig. 4, while the machine table 
rotates at a speed of 63 R.P.M. The remaining 
tools finish the flange periphery, flange face, and 
flange bore. A groove is also cut in the face of the 
fiange, Fig. 5. The weldment is then removed 
from the fixture, turned end-for-end, and set up 
on another vertical turret lathe for machining the 
second flange. 


Fig. 5. The last of the five tools mounted on the 
turret-head can be seen cutting a V-shaped 
groove in the upper flange face. 


* 

back face of the upper flange of 
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CLEANING METAL PARTS 
WITH DETERGENTS 


By 
F. A. SCHNITZLER and A. T. THIBADEAU 


Oakite Products, Inc. 
New York City 


To the uninitiated, the selection of the proper detergent and 

the appropriate method for cleaning parts could be a difficult 

job. This article simplifies one phase of the problem by recom- 
mending how detergents should be employed. 


4 
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An electrocleaning stage is incorporated 
in this automatic plating machine. Parts 
are loaded into a Lucite barrel and ro- 
tated in a heated detergent. 


Cleaning Metal Parts with Detergents 


By F. A. SCHNITZLER and A. T. THIBADEAU 
Oakite Products, Inc., New York City 


N almost every plant manufacturing metal 
products, soil must be removed from parts 
after fabrication. Forging, stamping, extrud- 
ing, grinding, and machining, for example, ex- 
pose metal work-pieces to such soils as machine 
oils, rust preventatives, metal residues, and special 
cutting compounds. The extent and type of soil 
as well as subsequent operations determine the 
degree of cleanliness required and have some in- 
fluence on the cleaning method employed. 
Detergents are commonly used in five ways for 
parts cleaning. The work may be sprayed in a 
washing machine, soaked in a tank, electro- 
cleaned, barrel cleaned, or—a recent development 
—sonic cleaned. In contrast to these five methods, 
there are today probably five thousand products 
that may be used with varying degrees of success. 
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The cleaning agent used will depend upon a 
number of factors that vary from job to job. 
Among these are: the method of applying the 
cleaning material; the kind of metal from which 
the part is made; and the variety and amount of 
the soil deposits. A major consideration in ap- 
proaching a solution to any parts-cleaning prob- 
lem is how the soil and the cleaning solution are 
to be brought together. While the most basic way 
is to wipe the cleaning medium on, the obvious 
disadvantage to this method is that it is slow. 


Tank Cleaning Has Many Applications 
Probably the most widely used parts-cleaning 


method is tank immersion. Soiled parts are soaked 
in a cleaning solution contained in a tank, as 


« 


shown in Fig. 1. Such tanks may vary from spe- 
cially built, thousand-gallon-and-more capacity 
units, complete with heating coils, facilities for 
agitating the solution, and overhead hoists, to 
discarded drums in which only a few gallons of 
solution is held temporarily. 

Determining factors in the design and construc- 
tion of a tank are: the quantity of parts to be 
cleaned, the frequency of the operation, and the 
size and shape of the parts. When cleaning is a 
critical part of production, it is better to build 
the tank especially for the job. Tanks such as the 
one shown in Fig. 2 should be of sufficient size 
to handle the largest piece of work generally 
cleaned. While this may seem obvious, it is often 
overlooked. Also, planning for future production 
is better than providing just for present needs. 
On the other hand, if large pieces are not gen- 
erally handled, it may not be practical to build 
a tank to accommodate them. Occasional large 
pieces can be steam-cleaned or swabbed by hand. 

Another factor to be considered is the composi- 
tion of the tank. Alkaline cleaning solutions are 
best used in a welded black-iron tank. Acidic 
solutions, on the other hand, should be applied in 
a container made of long-leaf yellow pine, stone- 
ware, stainless steel, or Monel metal. Tanks should 
be built to take the punishing blows of work 
going in and out and the lips made of heavy an- 
gle iron to prevent distortion. 

While the tank may be heated in a number of 
ways—by steam, oil, gas, or electricity—selection 
of any particular medium will depend largely 
upon cost and availability. If a plant has its own 
steam supply, for instance, steam may be a wise 
selection, provided the boiler is operated 
throughout the year. With steam available, the 
cost to run lines to the tank should be less than 
te bring in a gas line from outside. 


CONDENSATE 


DISCHARGE VALV 


Steam coils are recommended in preference 
to an open steam line because condensate from 
the latter will dilute the cleaning solution. The 
coils should, of course, be made of materials 
compatible with the fluids involved. Iron or steel 
tubing is used for alkaline solutions, while Pyrex, 
graphite, or impervious carbon is favored for 
acidic solutions. The length of the steam coil will 
depend upon the capacity of the tank; the diame- 
ter of the coil, which should rarely be less than 1 
inch; the steam pressure available; and the time 
in which the proper temperature should be 
reached. 

If oil or gas is selected as the heating medium, 
an open flame should be applied directly against 
the bottom of the tank. In this way, the burners 
are easily accessible for adjustment and cleaning. 
A number of small burners is better than one 
large one, since the heat is distributed more 
evenly, and only those burners necessary to main- 


\tain the temperature need be kept burning. 


Another method of applying oil or gas heat is 
through a tube immersed in the solution. This 
method is efficient, but the tubes, being large 
and bulky, take up valuable space. Also, the high 
flame temperatures tend to produce scale, which 
limits heat transfer. 

Heating the tank by electricity is relatively ex- 
pensive. The best method of application is by 
electrical resistance elements, encased in protec- 
tive jackets and immersed in the solution. Strip 
forms of the same type of element may also be 
fastened to the exterior of the tank, but this is 
obviously less efficient. 

Coils, pipes, or electrical elements should be 
easily removable from the tank. These heating 
devices should not be placed at the bottom, where 
scale or sludge might reduce their efficiency. Here 
they would be subject to damage when the sludge 


OVERFLOW DAM 


Fig. 1. A typical tank used 
for cleaning parts with heat- 
ed detergents. The overflow 
dam permits skimming off 
contaminating soils. 


AGITATION HOOD 


STEAM COILS 


AGITATION SHIELD 


PIT FOR 


STEAM INLET VALVE 


DRAIN VALVE 
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is shoveled out. A properly installed Tranter 
Platecoil heating element is illustrated in Fig. 3. 
Agitation of the solution increases the rate of 
cleaning. It can be produced by convective cir- 
culation directed by baffles or shields or me- 
chanically by such devices as revolving paddles. 
Drainage, too, is important. To avoid rapid con- 
tamination of the solution, there should be a 
surface drain to permit skimming off the grease 
and oil and a bottom drain for dumping the 
solution. 

For maximum efficiency, it is recommended 


Fig. 2. A large cabinet is re- 
moved after being cleaned in 
this 1100-gallon tank. A con- 
moves the shell from 

tank to tank. 


that thermostatic controls be installed to keep 
solution temperatures within the proper operating 
range. Insulating the exterior of the tank will re- 
duce heat loss. An overhead hoist facilitates the 
handling of heavy work. 


Electrocleaning—Agitation Occurs at 
Surface of Work 


Electrocleaning is a must before plating. It is 
simply tank cleaning but with a special kind of 
agitation added to speed removal of the soil. 


Fig. 3. Heating elements are 
easily accessible when in- 
stalled at the side of the tank. 
Here, they are less liable to 
loading damage and sludge 
build-up. 


Passing current through the solution causes the 
water to decompose into hydrogen and oxygen 
gas. The outward sign of this breaking down of 
the water is a bubbling action. As the bubbles 
move upward, they agitate and circulate the 
solution, thereby increasing its cleaning ability. 
Without this agitation, the solution within the 
immediate vicinity of the work would become 
contaminated and, thus, slow the cleaning action. 
With the solution in motion, a fresh portion is 
always coming into direct contact with the work. 
Faster cleaning and longer solution life result. 
The heading illustration shows an electrocleaning 
stage for steel and brass work-pieces used as part 
of an automatic plating operation at the Spec- 
tranome Plating Co., New York City. 

Reverse-current, or anodic, cleaning is recom- 
mended for cleaning steel rather than direct, or 
cathodic cleaning. Reverse current actually re- 
moves the soils from the steel electrolytically. 
This prevents hydrogen occlusion and embrittle- 
ment and makes the steel more tolerant of chro- 
mic acid. Parts such as those shown in Fig. 4 are 
reverse-current cleaned before plating. Direct 
current is recommended, however, for the elec- 
trocleaning of high-nickel alloys or leaded brass. 
Both direct- and reverse-current cleaning can be 
used when cleaning must be of high quality. Re- 
verse current electrically removes the soils which 
may have been deposited on the work by direct- 
current action. Fig. 5 illustrates an automatic 
reverse-current electrocleaning stage at the Gil- 
ton Mfg. Co., Brooklyn, N. Y. 

Precleaning is generally recommended when 
electrocleaning, in order to protect the latter so- 
lution from contamination by cutting oil, metal 
chips, or shop dirt. It often makes the difference 
between high and low reject rates and between 
costly and economical electrocleaning. Preclean- 
ing is done in a still tank, in a spray washing ma- 
chine, or by preliminary reverse-current cleaning. 
To protect the electrocleaning solution from pre- 
mature contamination, two tanks should always 
be used. Careful control of voltage, current den- 
sity, and immersion time is important. 

As it is in any cleaning process, rinsing, using 
immersion and spray methods, is very necessary 
in electrocleaning. The rinse tank should be pro- 
vided with a constant flow of fresh water and 
adapted to overflow all surface contamination. 
Agitating the rinse tank with compressed air is 
also helpful. 

The importance of rinsing is emphasized by the 
fact that products have been developed for use 
. in the rinsing stage only. One such material, used 
at concentrations of 1/2 to 1 per cent by volume, 
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prevents water spotting and retards rust be- 
tween finishing operations. Used after plating, it 
protects the bright metal finish. It is particularly 
effective where hard water is used tor rinsing. 


Barrel Cleaning for Moderately 
Soiled Parts 


Barrel cleaning is still another form of tank 
cleaning. Agitation is provided by the rotation of 
the barrel. This method is ideal when parts are 
not too heavily soiled, as in the case of zinc die 
castings, aluminum sand castings, steel and brass 
screws, nuts, bolts, and eyelets. Since barrel clean- 
ing is a large-volume process, individual inspec- 
tion of the cleaned parts is impossible. It is essen- 
tial that the detergent be carefully selected to 
insure complete cleaning and free rinsing. This 
method is frequently used prior to burnishing, 
barrel plating, and lacquering. A typical barrel- 
cleaning operation is illustrated in Fig. 6. 

While both cleaning and tumbling are done in 
similar barrels, the same barrel should not be 


Fig. 4. Musicai-instrument parts made of steel are 
inspected after electrocleaning. Reverse-current 
cleaning prepares the parts for plating. 
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used for both operations. Soil removed in the 
cleaning operation might contaminate the bur- 
nishing solution. 


Machine Cleaning—the Assembly 
Line Method 


Where metal parts must be washed in large 
quantities, on an assembly line basis, washing by 
machine is recommended. It is the fastest possible 
cleaning process, combining the mechanical force 
of spray jets or paddle wheels with the chemical 
and physical action of the cleaning solution. Such 
a machine, employed by the Saco-Lowell Shops, 
Biddeford, Me., is shown in Fig. 7. 

While standard machines are often adequate 
or easily modified, it may be desirable to have 
the machine engineered to fit the job. Special 
production problems are presented by size and 
volume of parts, time aliotted for cleaning, and 
subsequent operations. Many machines provide 
for more than one washing stage, rinsing, and 
forced drying. Provision for applying a phos- 
phate prepaint treatment is often incorporated. 
The time during which the soiled part is exposed 
to the detergent solution in the washing machine 
is generally limited to less than one minute. Some- 
times it is of no more than fifteen seconds dura- 
tion. 

Machines used for removing heavy soils fre- 
quently have two washing stages. The first will 
remove most of the soil and warm up the parts. 
The second cleaning stage can then be operated 
at the best temperature and efficiency and thus 
rinse the soil more completely from the work. 
Some units include compartments in which the 
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parts are progressively washed, rinsed, pickled, 
rinsed, neutralized, rinsed again, dried, and 
finally given an anti-rust treatment. 

Today’s washing machines use several means 
for moving the parts through the various stages. 
Either a flat conveyor belt, an overhead monorail, 
or a screw-like drum is employed to transport the 
work. In spray machines, the solution is delivered 
through fixed nozzles which cover the work from 
all angles as it passes. Some machines do not use 
sprays at all. One type uses a paddle wheel to 
splash the solution on, while another machine 
combines mechanical tumbling with immersion 
washing. 

The operation of a typical spray washing ma- 
chine is shown diagrammatically in Fig. 8. Pump 
A forces the solution from tank B, through the 
spray jets in area C, to clean the parts located on 
conveyor D. The solution then drains from the 
work back into the tank, where the emulsified oil 
and grease are skimmed off at E. Solid chips and 
soil particles are filtered out by screens F. The 
solution is then drawn back to the pump, through 
suction line G, and recirculated. The spray jets 
are sensitive. If they are not the proper size, or if 
they are not properly placed, the machine will 
not do the job. Also, the orifices in the spray noz- 
zles should be designed so as not to clog easily. 

The pump should be able to deliver the correct 
volume of solution at the required head pressure. 
The volume, however, should not be great enough 
to cause the solution to recirculate too rapidly. 
This would cause too much foaming and prevent 
the settling out of insoluble soils. The unit should, 
of course, be designed for use with either the 
acidic or alkaline solution being used. 


Fig. 5. The electrocleaning 

stage, here shown, has a foam 

blanket that keeps alkaline 
spray from rising. 
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Fig. 6. Light and small parts 
that are not too heavily soiled 
may be satisfactorily cleaned 
in barrels. The detergent com- 
pound should be selected for 
free-rinsing properties to in- 
sure thorough cleaning. 


Before a machine is selected or designed for 
any production line, these factors should be con- 
sidered: (1) the floor space which the machine 
will occupy; (2) the heat necessary to keep the 
solution and rinsing mediums at the proper tem- 
peratures; (3) the amount of water which will be 
used; (4) the power needed to operate the con- 
veyor and to pump solution and rinse water; and 
(5) the labor required to operate and maintain 
the machine. 


Sonic Cleaning Has Special Applications 


Sonic cleaning shows great promise for the 
future. Basically, this method is a type of tank 
cleaning that uses electrical energy converted 
into sound waves to vibrate and agitate the so- 
lution. It has been proved effective for large- 
volume cleaning of small parts, such as pen points 
and electric shaver heads. Sonic cleaning does 
an excellent job of removing soils from tiny crev- 
ices. The method is expensive, however, and re- 
quires more development before it can be con- 
sidered practical for cleaning large parts. 


Specialized Detergents Are Most 
Effective and Economical 


Many substances, including water as it comes 
from the tap, will clean. The distinction between 
cleaning substances is in the degree of cleaning 
they offer. The safest, fastest, and most thorough 
cleaning is accomplished when specialized and 
compounded detergents are employed. The type 
ideally suited to the job at hand is the most eco- 
nomical in the long run. 

Chemical cleaning materials are divided pri- 


marily into three general classifications: alkaline, 
acidic, and solvent detergents. All three types 
are suited to parts cleaning. The choice of cleaner 
depends upon the method by which it is applied 
and the type of metal on which it is particularly 
effective. 

Because of their flexibility, alkaline cleaners 
are very popular for use in tank, barrel, and spray 
washers. Usually, this type of detergent comes in 
powder form, the powder being dissolved in 
water prior to use. Working concentrations will 
range from less than 1 ounce per gallon of water 
up to 12 to 14 ounces per gallon, depending upon 
the soil and the method of application. 

In most cases, alkaline solutions are used hot. 
Such cleaners vary in the degree of alkalinity 
compounded into them. The heavy-duty types 
have a higher reading on the pH scale. Those 
designed for cleaning aluminum parts have spe- 
cial inhibitors added to preserve the work sur- 
face. The inhibitor forms a shield over the clean 
aluminum, protecting it from the free alkali in the 
detergent. Solutions compounded with inhibitors 
for safe use on aluminum will not clean quite as 
fast as the heavy-duty cleaners employed on steel 
parts. 

Most alkaline cleaners are used to remove de- 
posits of oil and grease, although a new type has 
recently been introduced which also removes 
rust, heat scale, and phosphate coatings, as well 
as ordinary soils. It is particularly useful in pre- 
serving the dimensions of precision parts and 
where hydrogen embrittlement must be avoided. 

Of the three types of cleaners, those of the alka- 
line family are usually the least expensive. How- 
ever, there are some cases where they are not 
applicable. 
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and physically carry the soil away from the part 
being cleaned. 

Due to their method of dealing with soil, sol- 
vent type detergents are particularly suited to the 
removal of extra-heavy carbonized grease and oil. 
Such deposits are left on parts by buffing com- 
pounds, drawing and stamping compounds, cut- 
ting and grinding lubricants, mill and slushing 
oil, and rust preventatives. 

Where parts are very heavily soiled, solvent 
detergents are frequently used as precleaners 
before running the work through the regular 
alkaline solution. The heavy surface soil is re- 
moved before the part enters the alkaline tank, 
thereby prolonging the life of that solution. In 
this way cleaning is speeded. The use of the sec- 
ond cleaning stage actually saves money too, by 
requiring less frequent dumping of the alkaline 
tank. 

Solvent type detergents are widely used in 
spray washing machines. They come in liquid 
form and in many cases are diluted with water 
or a petroleum distillate. If water-mixed solvent 
detergents are used. the threat of fire. normally 
associated with solvents, is avoided. In addition 
to their cleaning ability, these detergents provide 
metal parts with a degree of protection against 
corrosion. This is an advantage during temporary 
storage. 

Separate and distinct from both the alkaline 
and solvent detergent are the acid type cleaners. 
These are usually employed to remove oxide and 
heat scale. Some acidic cleaners remove grease 


Fig. 7. Parts are cleaned and given a rust-preven- 
tive rinse in this washing machine. Specially for- 
mulated detergent has low foaming properties. 


and rust in one operation and, at the same time, 
etch and treat the metal surface to improve paint 


On some cleaning jobs, the heat needed to keep 
an alkaline solution at proper working temper- 
ature is not available. In that case, a solvent type 
detergent that does its cleaning at room temper- 
ature is needed. The cleaning action of this type 
of detergent is different from that of alkaline 
cleaners. 

The particles of oil, contained in most soils, 
bind them to the part surface. Solvent detergents 
attack these oil binders with surface-active agents 
containing molecules that can attach themselves 
to both oil and water. These so-called double- 
ended molecules are said to have both oil- and 
water-loving ends. The oil-loving ends immedi- 
ately attach themselves to the oily particles in soil. 
On rinsing, the water-loving ends of these solvent 
detergent molecules attach to the moving water 
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adhesion. Phosphate treatment, while related to 
parts cleaning, is a specialized subject—beyond 
the scope of this article. 

Acid cleaners are often used in barrel cleaning 
te remove heat scale and rust from ferrous metals. 
Some come in powder form and, like the alkaline 
cleaners, are dissolved in water, a few ounces to 
the gallon. Others come in liquid form and are 
either used straight or diluted with water. The 
concentrations range between five and fifty per 
cent by volume. 

In spite of the fact that they may appear sim- 
ilar, no two parts-cleaning operations are exactly 
the same. Slight differences in soil, metal, shape 
of part, storage conditions, and production cycles 
can mean major changes in the cleaning opera- 
tion. But fundamental methods and materials, as 
described, remain the same. The difference is in 
the way they are used. 

For example, here are three typical parts-clean- 
ing operations as they are actually handled in 
industry today. 


MACHINERY'S 


Example 1 

PROBLEM: To remove drawing compound from 
aluminum cups and shell liners prior to buffing 
and anodizing. 

METHOD: A six-stage pressure-spray washing 
machine is employed. This machine was specially 
built in the plant where it is used. The cycle is as 
follows: In the first stage, a specialized alkaline 
detergent, Oakite Composition No. 161, designed 
for spray-washer application to aluminum, is ap- 
plied. The detergent is diluted with water at a 
rate of 2 ounces per gallon. Temperature of the 
solution on application is 180 degrees F. In the 
second stage, this operation is repeated. The only 
exception is that the concentration of the deter- 
gent solution is reduced to 1 ounce per gallon. 
The third and fourth stages, being cold rinses, are 
followed by a hot rinse in the fifth stage. 
Example 2 

PROBLEM: To clean various tractor parts and 
protect them temporarily against corrosion prior 
to inspection. 

METHOp: A number of single-stage washing ma- 
chines are used. Each is charged with Oakite 
Composition No. 21, 1 ounce per gallon of water. 


Fig. 8. A typical spray — 
machine (top) that is employe 
in many production lines. Parts 
are sprayed while traveling 
through machine, as seen in the 
cross-section view at bottom. 


The solution is heated to 170 degrees F., and the 
parts are left in the washing machines about one 
minute. Cleaning results are good, and the parts 
resist corrosion. 


Example 3 


PROBLEM: To remove shop soil, drawing com- 
pound, and metal chips from terneplate auto 


radio chassis parts. 


METHOD: Three tanks are used. The first con- 
tains a 5 ounce per gallon solution of Oakite Com- 
position No. 23, held at 170 degrees F. Parts are 
immersed in this cleaning stage for five minutes. 
They then pass to the second tank fur a running- 
water rinse. Finally the work-pieces are immersed 
for two minutes in the third tank, which contains 
a 1/4 per cent by volume concentration of Oakite 
Composition No. 97, at 200 to 212 degrees F. The 
latter solution helps prevent water spotting and 
protects the parts against rusting during ship- 
ment to assembly plants. 

These typical cleaning situations point up the 
importance of using the right detergent for each 
particular job to be done. In this connection. the 
services of a cleaning specialist can be invaluable 
in planning a parts-cleaning operation. 
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Cemented Oxides or Carbides? 


Both are needed for cutting speeds 
from 0 fo 3000 feet per minute 


Although carbides have solved an increasing 
number of machining problems during the past 
ten years, their successful application in two areas 
—cuts below 100 and over 1000 feet per minute— 
has been, in most cases, impossible. The principal 
reason for the poor results in the high-speed area 
is attributed to the terrific heat generated, causing 
even carbides with their high red hardness to fail 
at the cutting edge. 

When machining steel, cutting forces increase 
as the speed is reduced. These reduced speeds 
cause a metal build-up at the cutting tool edge 
and pressure welding of the built-up metal to the 
cutting edge itself. As this built-up material inter- 
mittently leaves the cutting edge of the tool, it 
breaks off the extreme tip of the cutting edge. 
This breakage, in the form of minute chipping, 
brings about early failure of the cutting tools. 

The seeming inability of carbides to take cuts 
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on soft and medium-hard steels at slow speeds 
has limited the use of carbide cut-off tools and 
the more widespread use of this cutting-tool ma- 
terial for other applications. It also has discour- 
aged the use of carbides for facing large-diameter 
pieces, where the cutting speed decreases as the 
tool approaches dead center. Also, in instances 
where the speed is limited due to the exceptional 
large size of the parts, or when it is necessary to 
use large swing lathes or old machine tools having 
low maximum speeds, carbides have not been too 
successful. However, it has been necessary to 
apply carbides at low speeds on operations in- 
volving the machining of harder steels, where 
slow speeds must be used due to the difficulty in 
cutting the material. 

In the past. the only way carbides could be 
used effectively was to redesign the machine 
tools to obtain the desired higher speeds. The 


Fig. 1. Carbide tool being used on a new 

type planer having high table speeds. 

A 1/2-inch cut is being taken at 180 

feet per minute on this 2000-pound 
casting. 
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Fig. 2. Effect on tool life of two different carbide materials is shown here, when 
used at speeds below 60 to 70 feet per minute. 


recent application of carbides to planers, for ex- 
ample, is due chiefly to the higher table speeds 
available. Planer work usually involves large 
work-pieces and long cuts through inclusions and 
surface irregularities of the metal which produce 
terrific heat at the cutting tool. Until faster table 
speeds became available, high-speed steel cutting 
tools were operated at low speeds to avoid tool 
failure and excessive machine down time for re- 
grinding. On one specific planing job, Fig. 1, the 
availability of faster table speeds and the applica- 
tion of carbides trimmed down a thirteen-hour job 
on a single part to less than seven hours. Cutting 
speed was increased from 40 to between 160 and 
180 feet per minute. 

The devastating effect on a commonly used 
steel-cutting type carbide, as speed is reduced 
below 80 feet per minute, is illustrated in Fig. 2. 
Until recently, this is what could be expected. 
The tensile stresses applied to the carbide cut- 
ting edge, as the welded built-up edge breaks off, 
are resisted by the new tougher, stronger grades 
of carbide, and good tool life is obtained at 
speeds down to zero. The effect of these improved 
carbides in reducing the coefficient of friction 
(sliding force divided by normal force) is shown 
in Fig. 3. 

Tool geometry plays an important role when 
carbide tools are operated at low speeds. Forces 
increase rapidly below 200 feet per minute on 
tools having side-rake angles of 6 degrees posi- 
tive or 5 degrees negative. However, the cutting 


force drops down as the speed is reduced below 
100 feet per minute on tools having a negative 
side rake of 5 degrees, as seen in Fig. 4. All three 
cutting forces for this negative rake tool are 
shown, in greater detail, in Fig. 5. 

Today, through proper tool design and the 
availability of superior grades of carbides and 
cemented oxides, the machining horizon has been 
extended in two directions—down to 0 and up to 
3000 feet per minute. Fig. 6 illustrates what can 
be done by teaming up carbides like Grade 370 
and cemented oxides similar to 0-30. Here, a car- 
bide throw-away tip is held in a mechanical 
holder and plunged into the center of the work— 
an AISI 6145 steel blank, 12 inches in diameter. 
The tool is fed outward until a speed of 600 feet 
per minute is reached. At that point, the tool is 
changed through use of a quick-indexing square 
turret, to bring into action a cemented oxide tool 
which is fed outward until a maximum speed of 
2600 feet per minute is attained at the outside 
diameter of the work-pieces. The total time re- 
quired for the cut is under 1 minute—33 minutes 
less than that required with previous tooling. 
Depth of cut is 1/16 inch, and a feed of 0.0115 
inch per revolution is employed. The cemented 
oxide tool produces a mirror-like surface finish. 
This application illustrates that the greatest ben- 
efit of these newly developed tool materials can 
be obtained by applying carbides in the carbide 
range and cemented oxide in the high-speed 
range. 


MACHINERY, October, 1956—205 


} 


Fig. 3. The coefficient of 
friction for newly devel- 


oped steel-cutting grade 
carbides is lower than that 
for older types. 


In low-speed production jobs such as the bomb 
plug seen in Fig. 7, cutting to dead center can be 
handled with carbides. Previous attempts to use 
carbides in machining this 1 7/8-inch diameter 
part proved unsuccessful. The job involved 
threading the outside diameter of the AISI 4140 
steel forging, having a hardness of 180 Brinell, 
and facing the end to dead center at the same 
time. Two factors solved the machining problem. 
One was in applying a superior grade of carbide, 
in this case 370. The other was the use of a tool 
geometry having a free-cutting, positive side rake 
of 6 degrees. Also, the shape allows the cutting 
edge to be strengthened through the use of a 
negative land of 5 degrees and a honed edge. 
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The work was turned with the periphery of 
the part traveling at a surface speed of 40 feet 
per minute. A feed of 0.015 inch was used, with 
the depth of cut set at 1/8 inch. Although the 
finished surface of the work-piece was rough, due 
to the extremely low speed, the carbide tool 
showed very little wear. A modified standard 
brazed type tool was employed in this application 
with no coolant. 

In the past, cast nodular and malleable iron 
crankshafts have been machined by carbides with 
good results. However, until recently, topping, 
cheeking, and turning of the bearing and con- 
necting pin surfaces on cast and forged steel 
crankshafts with carbides proved difficult. Today, 


Fig. 4. Vertical force for negative 

side-rake tools is generally higher, 

but drops at speeds below 100 feet 
per minute. 
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the machining of crankshafts at low speeds with 
cemented carbides is not only feasible but is also 
economical production-wise. Proper tool geom- 
etry is the secret of low-speed machining. This, 
coupled with honing of the cutting edges, pro- 
vides such good tool life that it is entirely pos- 
sible to use machining speeds for such operations 
as low as 60 to 70 feet per minute. 

Of the three different types of crankshaft ma- 
terials, forged steel proved the most difficult to 
machine. Good tool life, however, was obtained 
with a throw-away-insert type tool-holder pro- 
viding a negative rake angle of 5 degrees. Also, 
cutting edges were honed at 45 degrees to pro- 
duce a 1/64-inch land. The carbide used (Grade 
370) produced over twice the tool life previously 
obtained under low-speed cutting conditions. 

Tool life on cast-steel crankshafts was even 
better, using the same grade of carbide. The 
malleable cast-iron crankshafts machined similar 
to ductile cast iron, producing a somewhat con- 
tinuous chip. In this instance, it was found that 
Grade 883 carbide gave extremely long tool life. 
During tests, crankshafts were chucked on cen- 
ters in a 20-inch engine lathe, and interrupted 
turning cuts were taken along outer extremities 
of the crankshaft, as seen in Fig. 8. This produced 
the effect of passing in and out of the scale and 
gave an interrupted cut similar to that taken 
when facing cheeks of crankshafts in the per- 
pendicular direction. 


Fig. 6. Both carbide and cemented oxide tools are used to 

face this steel blank in less than 1 minute. A speed of 0 to 

600 feet per minute is used with carbide, and 600 to 2600 
feet per minute with cemented oxide. 


Fig. 5. Graph showing de- 
tails of the cutting forces 
at lower speeds on tools 
having a negative side 
rake of 5 degrees. 


At the beginning of the tests, the experience 
of crankshaft producers was reflected in attempt- 
ing to use carbides at low speeds. These same 
speeds, 60 to 70 feet per minute, normally cause 
the built-up edge to weld to the cutting edge, 
resulting in failure through chipping. With 
proper tool geometries, a tool life of over 135 
minutes was obtained in the cut, compared to 
about 35 minutes previously encountered. It was 


also found that complicated grinding of a land 
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could be eliminated by using throw-away-insert 
tools and honed cutting edges. Grade 370 car- 
bide, throw-away inserts, with back and side 
rakes of 5 degrees and lands honed to 1/64 inch, 
provided good tool life. 

The malleable iron crankshafts were easy to 
machine under all conditions. No built-up edge 
was apparent, and low speeds did not seem to 
bring about chipping. The test indicated that 
Grade 883 carbide with no special tool grinding 
gave the longest tool life. 

With the availability of cemented oxide cut- 
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Fig. 7. In taking a facing cut to dead center on 

this bomb plug at low speed, a rough surface was 

produced. However, no chipping and little wear 
on the carbide cutting edge resulted. 


ting tools, machining at speeds above 1000 feet 
per minute is now possible. As indicated in Fig. 9, 
however, there are great differences between the 
various ceramic type tool materials on the market. 
Some of these materials have a tool life in the 
carbide range, and some in the high-speed range. 
Also, some of the new carbides being introduced 
by industry seem to operate in the high-speed 
range rather well. 

In reaching for the high-speed side with to- 
day’s ceramic type tools, one thing is sacrificed— 
a reduction in material strength. Except for some 
of the experimental, high-speed range carbides, 
the strongest ceramic tool material is weaker 
than the weakest carbide. Carbides will always 
take a tougher job than ceramics. They are not 
only tougher but less expensive and will out- 
perform ceramics in the carbide speed range. 

A glance at the slopes in Fig. 9—which com- 
pares carbides and ceramics in the carbide range 
in relation to cemented oxide—and by applying 
a simple formula for arriving at the cheapest pro- 
duction cost, best tool life, and optimum cutting 
speeds, the following can be found: 


(M TCT) +t 
n M 


Fig. 8. Interrupted, low-speed 

test cuts on steel crankshafts 

were taken at speeds from 60 

to 70 feet per minute, with work 
held between centers. 


—_— — 
4 
a 


minimum cost tool life 

slope of the tool life line 

machining labor plus overhead cost 
tool changing time 

tooling cost per sharp cutting edge 


where T 
n 

M 

TCT 

t 


yu 


Assuming, for purposes of comparison only, that 
M = $9 per hour ($0.15 per minute), TCT = 4 
minutes, and t = $1 per edge, then: 

for Grade 350 carbide, where n = 0.25, 


|= | = 32 minutes 


0.25 


From Fig. 9, it is found that the minimum cost 
cutting speed for this amount of time is 565 feet 
per minute and, for cemented oxide, Grade 0-30, 
where n = 0.4, 


1 0.15 X 4+ 100 | minutes 
0.4 0.15 


From Fig. 9, it is found that the minimum cost 
cutting speed for this period of time is 1800 feet 
per minute. 

Thus, the optimum speed for cemented oxide 
is much higher than that for carbides. However, 
when using such high speeds, available horse- 
power limits machining to light finishing cuts— 


since even a 0.010-inch per revolution feed and a 
0.100-inch depth of cut, at a speed of 2000 feet 
per minute, take between 25 and 30 H.P. at the 
motor. 

Most plants in the country today do not seem 
to have much more than 30 H.P. available on high- 
speed lathes. Also, lack of high strength in these 
ceramic tool materials makes them more reliable 
when taking light cuts. Although application of 
these finishing-tool materials has been limited, 
they have produced excellent results when prop- 
erly applied. 

On one job, for example, they not only made 
it possible to average 1800 cuts per tool edge 
but also slashed cycle time by more than 50 per 
cent while increasing cutting speed from 450 to 
1000 feet per minute. The cemented oxide was 
applied in the form of throw-away type tools, for 
cutting AISI 5135 forged steel parts, having a 
Brinell hardness of 200. 

Short tool life does not deter from the advan- 
tages of ultra-high speeds of this new tooling ma- 
terial. In one test, cemented oxide removed 70 
cubic inches of steel in 1 1/4 minutes at 7500 feet 
per minute. This would be equivalent to finish- 
turning 143 inches of bar stock, 1 1/4 inches in 
diameter. 


Fig. 9. Tool life versus cutting speed for various carbide and ceramic type cutting 
tools show wide variations. 
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A Midwestermer, enjoying the brilliant foliage 
of Vermont, stopped his car to hail a farmer at 
work near the road. “Lived here all your life?” 
he asked. “Not yet” was the reply. The industrial 
equipment sales manager, too, can well look 
toward the future, since pronounced changes 
have occurred in demands since World War II. 
Since they came gradually, he may easily have 
escaped their full impact. To do his job well, he 
must have a broader group of faculties and be- 
havior traits than possessed by the former num- 
ber-one salesman. 

The industrial market has grown in size and 
complexity. Products and services have vastly 
multiplied, and to furnish them, processes have 
become involved and exacting. The rage to sub- 
stitute mechanization for human effort and skill 
continues. With a competitive battle of growing 
intensity, many new channels have been devised 
to motivate both prospect and customer. 

Selling, in its broadest sense, has become a 
multi-angled attack on the prospect by specialists 
at home base and in the field. It includes every 
step from identifying the market to servicing the 
product sold. 

Many sales departments are being reorganized 
to meet changed demands. Selling, as of old, is 
just one function of marketing. High up on the 
corporate organization chart there is now, fre- 
quently, a manager of marketing. He is no longer 
a specialist in making sales, but rather a “general” 
who directs organized effort to make it easy for 
prospects to buy. 

Irrespective of charts and titles, one question 
the manager should ask is: “How can I develop 
my qualities and skills as an administrator?” Let 
us sketch the attributes of today’s successful 
marketing executive: 


. He plans well into the future. 
He organizes, placing the right man in the 
right place. 
He coordinates and integrates human effort. 
He develops men, neither leaving them 
alone nor stealing their independence. 
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The Sales Manager’s Changing Role 


Talking With 


Sales Managers 


By BERNARD LESTER 
Management Consulting Engineer 


He inspires men, not by commanding them, 
but by listening and encouraging. 

He studies every logical means of influenc- 
ing opinion and establishing conviction. 

He runs his job—never lets it run him. 


Note that not one of the seven items relates 
only to sales. All relate to management. 

The modern marketing manager is much more 
of a broad-gage businessman than his predeces- 
sor. Sights have been lifted. Useful knowledge 
expanded. New skills put to use. And, above all, 
there is a more abundant storehouse of wisdom. 

In industry there is a shortage of able managers. 
In marketing fields management talent is harder 
to find than sales talent. Only during the last few 
years have we made a serious dent in the study of 
management principles and brought forth useful 
tools and suitable facilities for training. Not one 
in a thousand technically trained executives drops 
his job and takes a year or so out for business and 
management training. On-the-job training is nec- 
essary. 

Three competent sources offer short conference 
or seminar courses: the American Management 
Association, the Sales Executive Club, and a num- 
ber of educational institutions. Such courses bene- 
fit from a faculty made up of professors and busi- 
nessmen. Based largely on discussion, the result 
of experience is given full play. The “student” 
receives instructions on sound principles of man- 
agement. One outstanding benefit, often over- 
looked, is that the “student” is aroused to the 
importance of creating within his own organiza- 
tion an environment that encourages learning and 
the discovery of new ideas. 

The greatest need of the sales manager today 
is not even knowledge or skill. It is wisdom, or 
the capacity to judge soundly from cause to effect. 
Wisdom should not be associated with gray hair, 
stooped shoulders, and a slow gait. Though wis- 
dom is fed by experience, its growth can be 
hastened by observing carefully and thinking 
deeply. The interchange of ideas with others 
surely promotes understanding. 


TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Vise Jaws Serve as Adjustable Sine Bar Holding Fixture 


By James R. Hansen, Bellevue, Wash. 


A sine bar is the heart of a versatile, quickly 
adjustable fixture intended for the rapid setup of 
parts on which angular cuts are to be taken. The 
fixture, which is formed between the jaws of a 
machinist’s vise, can be adjusted to conform to 
any angle by simply changing the height of the 
gage-blocks or the planer gage that supports the 
sine bar. 

Under certain circumstances, this adjustable 
nest, which is shown in the accompanying illus- 
tration, also can be used to support parts in posi- 
tion for compound angle cuts. Such a case might 
be when only a single-tilting vise or a plain sine 
plate is available. The second, or compound, 
angle then can be set transversely in the vise by 
means of the setup shown. 

View X is a cross-section through a vise, looking 
toward fixed jaw insert A. A pattern of holes has 


been provided in the jaw insert at a known dis- 
tance Z from the horizontal inner surface of the 
vise. 

A short length of steel rod is screwed to each 
end of sine bar B—rod C at the lower end and rod 
D at the upper end. Rod C will fit snugly in any 
of the holes in the jaw insert, thus securely an- 
choring the lower end of the sine bar in a known 
position. Either gage-blocks or a planer gage E 
can be used to set the height of the upper end of 
sine bar B. It should be remembered that distance 
Z must be added to the normal height of the 
planer gage. 

Stop-plate F is fastened to the lower end of the 
sine bar by a screw. Through the plate passes an 
adjustable stop-screw G which is used to position 
work-piece H at the desired height relative to the 
top of the vise jaws. Nut J will lock the screw at 


The lower end of sine bar (B) is supported in holes drilled into fixed vise jaw insert (A), 
while the upper end rests on planer gage (E). Easy adjustment of the sine bar and rapid 
loading and unloading of work-pieces are features of this holding fixture. 
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the proper setting. The height of the work-piece 
can also be altered by inserting rod C in a hole 
further up on the jaw insert. In this instance, a 
new dimension must be substituted for Z. 

In the event that holes cannot be provided eas- 
ily in the vise jaw insert, a mobile hinged device, 
view Y, can be used. Here, sine bar K pivots 
around a hinge pin L which is supported by a 
clevis type hinge arm M. The hinge pin passes 
through a hole bored in the center of short rod N 
that is attached to the sine bar, fitting between 
the fingers of the clevised end of the hinge arm. 

The hinged sine-bar unit can be placed be- 
tween the jaws of a vise. Height adjustment of 
the unit as a whole is made by placing narrow 


parallels beneath hinge arm M. The arm and the 
parallels can be held in place by a standard hold- 
down clamp and a filler block with a bolt coming 
up from the T-slot in the machine table. Two 
clearance holes are provided in the hinge in case 
it should be necessary to bolt it directly to another 
surface such as a T-slot block in the work-table. 

When the sine bar is used in the hinged form 
and is set up on parallels, the gage-blocks or 
planer gage that is used to support the upper end 
can be placed on the parallels also. In this case, 
no allowance should be made for distance Z or 
any other distance, as the sine bar is in a normal 
position, contacting the surface of the same paral- 
lel as is the planer gage. 


Die for Twisting Bar Stock 
By H. J. Gerser, Stillwater, Okla. 


A die used for twisting bar stock by applying 
hydraulic pressure is illustrated in Fig. 1. De- 
signed and built by a small shop manufacturing 
agricultural equipment, the die is used on flat 
bracing members which are given a 90-degree 
twist on both ends. 

The twists are always equidistant from the ends 
of the bar regardless of its length. Utilizing a rack 


A and mating pinion B, a rotative motion is given 
to the slotted twisting jaw C which secures one 
end of the bar X. 

The bar is fed from one side of a small hydrau- 
lic arbor press between a pair of guide rollers D 
and against the end of a slot in the twisting jaw 


C. The operator depresses a pedal-operated con- 
trol valve on the press, and the ram descends, 
causing the rack to rotate the pinion to which the 
twisting jaw is keyed. After twisting, the operator 
keeps his foot on the valve pedal long enough to 
allow him to rotate the stock guide E 90 degrees, 
by means of a knob F. Thus, the rollers are re- 
moved from contact with the work-piece, and the 
bar is free to be unloaded. 

After the bar is turned end-for-end, the opera- 
tion is repeated. An adjustable positive stop (not 
shown) permits an accurate 90-degree bend. The 
complete assembly is contained in a die set for 
permanent alignment. 


Fig. 1. When rack (A) descends, the end of bar (X) is rotated. 
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Fig. 2. Indexing stock gripper with stock guide (E) 
in working and unloading positions. 


In the view of the stock guide, Fig. 2, a spring- 
loaded ball detent G can be seen in one of the 
support brackets, and four ball seats are spot- 
drilled 90 degrees apart in one face. This arrange- 
ment facilitates indexing the pairs of guide rollers 
into position for loading or unloading. Shaft H is 
a press fit in the stock guide. 


Expanding Mandrel Utilizes Pressure of Rubber Hose 


By W. M. Hatuipay, Southport, England 


To grip a work-piece internally on a lathe, an 
expanding mandrel utilizes the pressure of a short 
section of rubber hose. The device is used in con- 
junction with the draw-rod of an air chuck in- 
stalled in the machine tool. 

As shown in the accompanying drawing, an 
adapter plate A is fastened to the face of the 
chuck B. The body C of the mandrel has at its left 
end a pilot diameter fitting the bore of the adapter 
plate and a flange by which it is secured to the 
plate. For the major part of its length, the body 
accommodates the work-piece X, the bore of 
which has been machined to close limits in a 
previous operation. 

Diameter D, containing the section of rubber 
hose E, is approximately 3/4 inch smaller than 
the bore of the work-piece. A thin sleeve F of 
high-tensile steel and having a waii thickness of 


Y yy SAN 


When the draw-rod (K) is actuated, rubber hose (E) flows radially, 
expanding sleeve (F) against the bore of the work-piece. 


0.025 to 0.035 inch is a close fit both with the 
work-piece and the rubber hose. At its left end, 
the sleeve fits loosely over a pin G pressed 
into the body. This pin serves to keep the sleeve 
in position as work is removed from the mandrel. 

Adjacent to the right end of the rubber hose is 
a bushing H. It projects over the end of the body 
and takes the thrust of a washer J when the draw- 
rod K is pulled in. The left half of the bushing has 
the same outside diameter as the hose, and the 
right half is about 0.005 inch smaller than the bore 
of the work-piece. As can be seen in the drawing, 
sleeve F extends for a short distance over the left 
half of the bushing. A pin L contained in the 
bushing rides in a slot in the body and restricts 
axial movement of the bushing to about 3/8 inch. 

After a work-piece is positioned over the man- 
drel and located against a shoulder M on the 
body, the draw-rod is actuated. 
Thrust transmitted through the 
washer and bushing to the hose 
causes the rubber to flow axially and 
expand the sleeve. Expansion is uni- 
form along the sleeve and around its 
periphery, so that a powerful grip is 
exerted on the work-piece. 

By adjusting the air pressure of 
the chuck mechanism, the grip can 
be made to suit the particular ma- 
chining requirement. Wall thickness 
of the rubber hose when not under 
pressure is approximately twelve to 
fourteen times that of the sleeve. 
After long use, it may be necessary 
to replace the sleeve, which tends to 
lose some of its springiness through 
fatigue. This device will also prove 
effective for thin-walled work-pieces 
which might be distorted by a con- 
ventional three-blade mandrel. 
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Angle Gage for Pentagons 
By Joun Homewoop, Burbank, Calif. 


Draftsmen working with pentagons will 
find the four-sided gage shown in view A 
of the accompanying illustration useful in 
striking off various angular divisions cf 
the figure. The gage can be readily made 
of celluloid to the shape shown. A knife- 
edge window facilitates lifting it off the 
drawing board. 

To lay out a pentagon, as in view B, 
the circumscribing circle for the figure is 
drawn first. Then a perpendicular line 
through the circle center fixes corner 1. 
Corners 2 and 8 are obtained by placing 
the base of the gage normal to this line in 
the positions illustrated. The gage is sim- 
ply moved laterally until each of the two 
upper edges intersects the locus of the 
circle. To locate corners 4 and 5, the gage is 
flipped over and used in an identical manner. 


Boring Two Internal Chamfers 
By Morson, Birkdale, England 
Two internal chamfers may be machined in 


one setup by the method to be described. The 
two chamfers A and B, shown at X in the illus- 


Divisions of a pentagon can be rapidly struck off with this gage. 


tration, are to be finish-bored by a double- 
ended tool bit C mounted in a cylindrical boring- 
bar D, instead of by the usual single-point cutter. 

The left-hand cutting edge of the tool bit is 
ground on its upper face, while the right-hand 
cutting edge is ground on its lower face. During 
grinding, care must be taken so that the over-all 
length of the cutting tool is approximately 1/8 
inch less than distance E. 

Chamfer A is bored first, the tool bit being fed 
by advancing the compound rest only. For this 
phase of the operation, the cross-slide is posi- 
tioned against latch F of a special 
stop assembly G. This stop assem- 
bly is secured to the cross-slide 
guide-ways. 

To bore chamfer B, latch F is 
raised, thereby allowing the cross- 
slide to be advanced until it con- 
tacts the main member of the stop 
assembly. By once again advanc- 
ing the compound rest, the second 
chamfer may be formed. Only a 
few seconds is required to adjust 
the stop from one setting to the 
other. 


} 
i 
dears Com 
| 
= i eo ; boring of two internal chamfers. 
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A popular method for checking the teeth of 
racks is based on the use of a pin that will be flush 
with the tops of the rack teeth when placed in a 
tooth space. This method is particularly useful in 


if a pin of predetermined diameter is fiush 
the tops of the teeth, as shown, then the 
rack has been cut to size 


jobbing shops where racks of coarse pitch are cut, 
because it permits measurements to be made 
without removing the work from the machine. 
What pin diameters are used for various pitches 
in 14 1/2-, 20-, and 30-degree pressure-angle, 
full-depth involute systems? 

Solution: 

The accompanying diagram shows a pin in 
flush position for a correctly cut tooth. The adden- 
dum a is equal to 0.3183 X circular pitch p; D = 
diameter of pin; A= pressure angle; and H = 
distance shown. 

By trigonometry, using triangle efd, 

H=1/4pcotA+a (1) 


Also, from triangle bed, 


Measuring Racks with Flush Pins 


Mathematical problems in shop work and tool 
design submitted by readers of MACHINERY 


Edited by HENRY H. RYFFEL 


H = 1/2 Dese A+ 1/2 D=1/2 D (1+ ese A) 
(2) 


Substituting H from Equation (2) in Equation 
(1) and solving for D, 


1/4pcotA+a=1/2D (1+ csc A) 
1/2pcotA+2a (3) 
1+cscA 
For 14 1/2-degree pressure-angle, full-depth 
involute teeth, a=0.3183 p, cot 14 1/2°= 
3.8667, and csc 14 1/2° = 3.9939, so that from 
equation (3) 


Bs 


D = 0.5146 p (4) 


For 20-degree pressure angle, a = 0.3183 p, cot 
20° = 2.7475, and csc 20° = 2.9238, so that 


D= 0.5124 p (5) 

For 30-degree pressure angle, a = 0.3183 p, cot 
30° = 1.7320, and csc 30° = 2.0000, so that 

D = 0.5009 p (6) 


Example: For a rack of 0.2500-inch pitch p, 
what pin size is required for flush measurement 
if the pressure angle is 14 1/2 degrees? 


Using Equation (4), 
D = 0.5146 X 0.2500 = 0.1286 inch 


Send in your interesting problem 
and its solution for presentation 
on this page 
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LATEST DEVELOPMENTS IN 


Heald “‘Bore-Matic’’ Equipped for Precision Facing 


A special “Bore-Matic” for pre- 
cision facing automatic transmis- 
sion parts has been developed by 
the Heald Machine Co., Worces- 
ter, Mass. Geared to meet the high 
production requirements of the 
automotive industry, this machine 
provides continuous valve body 


Automatic Transmission Parts 


production at the rate of 270 parts 
per hour at 75 per cent operating 
efficiency. 

A constantly rotating trunnion 
type fixture moves the parts in a 
circular path between and at right 
angles to the two boring heads. 
These heads are in opposed posi- 


tions and permit simultaneous 
precision facing of two valve 
bodies clamped on either side of 
the fixture. The twelve-station fix- 
ture rotates at the rate of approxi- 
mately 1/2 R.P.M., producing two 
completely finished parts every 
twenty seconds. 


Fig. 1. “Bore-Matic” developed and equipped for precision facing automatic transmission parts 
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Tooling consists ot two multiple 
holders, each carrying eight single- 
point carbide facing tools. Boring 
heads to which tool-holders are 
fastened are slide-mounted and 
have a 6-inch travel for tool 
changing or stock removal adjust- 
ment. 

In normal use, the operator's at- 
tention is limited to loading and 
unloading parts. The fixture has a 
foot-operated release that leaves 
the operator's hands free to unload 
and load sets of parts during a 60 
degree segment of fixture rotation 
without stopping the machine. 
Raw parts pass through checking 
stations prior to machining. Micro 
switches, connected to the check- 
ing mechanism, stop rotation of 
the fixture if a part is improperly 
loaded or has excessive stock. 
Push-button control provides for 
reversal of fixture rotation to per- 
mit repositioning or removal of a 
defective part. 

Features of this machine in- 
clude ample work- or part-storage 
area at the right end of the base, 
an access door at the rear of the 
machine to facilitate machine set- 
up, and a gravity chip chute that 
is built into the base and inclined 
toward the rear of the machine. 
The operating cycle is completely 
push-button-controlled. The ma- 
chine removes stock (aluminum) 
to a depth of 0.050 inch and pro- 
vides a finish of 20 micro-inches 
or better with excellent flatness. 
Although this machine is de- 
signed primarily for manual load- 
ing and unloading, special con- 
veyor and part handling equip- 
ment can be provided to obtain a 
completely automatic setup. 


Circle Item 101 on postcard, page 263 


Machine tools, unit mechanisms, machine parts, and 
material-handling appliances recently placed on market 


Edited by FREEMAN C. Duston 


General Electric ““Thy-Mo-Trol” Fractional- 
Horsepower Drives 


A complete line of fractional- 
horsepower “Thy-mo-trol” drives, 
incorporating the latest in printed 
circuit techniques, has been an- 
nounced by the Specialty Control 
Department of the General Elec- 
tric Co., Schenectady, N. Y. This 
line of electronic, adjustable-speed 
drives includes both full-wave and 


half-wave units and spans a rating 
range from 1/50 to 3/4 H.P. 

The “Thy-mo-trol” drives em- 
ploy rectified alternating current 
to furnish direct-current power to 
the drive motor. Very precise con- 
trol of speed is obtained, and con- 
stant torque is supplied over the 
entire speed range. The drive can 


Fig. 2. Close-up of special Heald “Bore-Matic” setup for facing auto- 
matic transmission parts 
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Fig. 1. General Electric full-wave “Thy-mo-trol” drive 
with cover removed from unit 


be set for the desired speed by 
means of a speed control poten- 
tiometer in the control station. 

One of the most important fea- 
tures of this line is the use of 
plug-in printed circuit boards in 
the half-wave equipments. These 
boards perniit assembly and dis- 
assembly of the basic panel with- 
out removal of a single wire. In 
addition, the printed board itself 
can be rapidly removed from the 
subpanel and replaced as a unit. 

Another outstanding feature of 
the half-wave unit is the excellent 
speed regulation—3 per cent no 
load to full load. Only one tube is 
required in the simplified circuit 
which employs half-wave rectifi- 
cation. Units are small, self-con- 
tained, and easily built into a 
machine. They are available in 
ratings from 1/50 to 3/4 H.P. 

The full-wave unit employs a 
full-wave rectification circuit de- 
signed to minimize torque pulsa- 
tions. It also permits current limit 
for smooth acceleration. The 
speed regulation of this unit is 
5 per cent from no load to full 
load. Full-wave drives are avail- 
able in ratings of 1/4, 1/3, 1/2, 
and 3/4 H.P. 

Motors used with these drives 
are especially designed and se- 
lected units which deliver con- 
stant torque over their 
range of 20 to 1. Standard motors 
are available in dripproof or to- 
tally enclosed construction. Dy- 
namic braking and overload pro- 
tection are available with all 
drives. 

Circle Item 102 on postcard, page 263 
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Fig. 2. Subpanels of “Thy-mo-trol” drives with plug-in 
printed circuit wiring boards 


Universal Power Grooving Machine 
for Closing Lock Seams 


Niagara Machine & Tool Works, 
Buffalo, N. Y., has brought out a 
Model No. 48-U universal power 
grooving machine that has been 
equipped for accurate, rapid, and 
easy operation. A newly designed 
multi-purpose horn furnished as 
standard equipment is a feature 
of the machine. This horn can be 
easily rotated and locked in any 
one of several positions for clos- 
ing single lock seams on inside or 
outside of square and round work 


or Pittsburgh type lock seams on 
square work, 

The machine is driven by a di- 
rect-connected gear head motor. 
Stops hold work stationary on the 
horn, and adjusting wheels permit 
close regulation of roll pressure 
to conform with thickness of ma- 
terial. With a nominal working 
length of 48 inches, the machine 
has a single lock seaming capacity 
of 20 gage mild steel. 
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Line-O-Matic for Processing 
Rear-Axle Housings 


LaSalle Tool, Inc., Detroit, 
Mich., has announced a com- 
pletely automatic machine, called 
“LaSalle Line-O-Matic,” designed 
for installation in the production 
line. This machine is equipped to 
process rear-axle housings for both 
passenger cars and trucks. It will 
handle any one of three different 
housings consisting of welded as- 
semblies on which there has been 
no previous machining. The ma- 
chine not only automatically 
pierces, extrudes, machines, and 
assembles but, in addition, auto- 
matically loads and unloads the 
work. 

When the part is automatically 
loaded into the machine from the 
conveyor line, it trips a limit 
switch which, in turn, starts the 
machine cycle. A shuttle advances 
the part to the next station, lift- 
ing it into the fixture. Then the 
shuttle returns. The work is lo- 
cated up and down from four 
points on the banjo face. The end- 
wise location is taken from four 
points inside the banjo housing. 
For angular location, as well as 
up-and-down clamping, a point is 
taken on the tube just outside the 
banjo section. 

At the first work-station, draw- 
ing compound is automatically 
applied, and then the drain-hole 
is hydraulically pierced and ex- 
truded. At the second station, the 
drain-hole is tapped for a 3/8-inch 
pipe plug, and the vent-hole is 
drilled for a 1/4-inch pipe plug. At 
the third work-station, Permatex is 
applied to the drain-hole. There is 
a built-in system on the machine 
for metering and measuring the 
exact amount of Permatex re- 
quired. Also, at this station, both 
sides of the vent-hole are de- 
burred. 

At the fourth station, the ma- 
chine automatically feeds and runs 
the 3/8-inch pipe plug into the 
drain-hole with a_ tightening 
torque of 80 foot-pounds. The 
supply of pipe plugs is hopper- 
fed. In addition, the vent-hole is 
tapped for a 1/4-inch pipe plug. 
At the last station, the rear-axle 
housing is turned over and un- 
loaded onto the conveyor line. 
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Red Ring Automatic Loader for Gear-Shaving Machines 


A Red Ring fully automatic 
loading device for handling spur 
or helical internal gears on shav- 
ing machines has been placed on 
the market by the National Broach 
& Machine Co., Detroit, Mich. 
This device was developed to 
solve the difficult automatic loader 
design problem of meshing the 
teeth in an internal gear with 
those of the helical-gear-shaped 
shaving cutter. An intermediate 


air-powered work-loading sleeve 
mechanism receives the internal 
gears one-at-a-time from a maga- 
zine feed, hangs them on the cut- 
ter and thus provides the solution 
to the meshing problem. The 
loader can be installed on the 
company’s Model GCR internal 
shaving machine, Fig. 1. 

Internal gears to be shaved are 
loaded in a magazine where they 
roll by gravity to a position in 


Fig. 1. Red Ring fully automatic loader for internal 
gear-tooth shaving machines 
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front of an air-powered plunger. 
The plunger pushes one gear at a 
time into the loading sleeve, which 
is mounted on a swinging arm and 
is swung through an arc by an air- 
cylinder-controlled linkage. Push- 
ing an unshaved gear into the 
sleeve at this raised position 
causes a finish-shaved gear in 
the other end to be deposited in an 
unloading magazine in which it 
rolls to the front of the machine. 

In the next loader operating se- 
quence, the sleeve holding the un- 
shaved gear is swung downward 
by the air cylinder into line with 
the work-spindle center line. A 
finish-shaved gear in the chuck on 
the work-head is ejected by an- 
other air cylinder into the sleeve. 
Entry of the finish-shaved gear 
ejects the unshaved gear in the 
other end of the sleeve, bringing 
it into mesh with the shaving cut- 
ter, Fig. 2, where it remains hang- 
ing on the cutter. 

Then the loading sleeve is 
raised to the load position. The in- 
ternal gear and shaving cutter are 
advanced as a unit toward the 
chuck in the work-head, and the 
gear is chucked, ready for the 
shaving operation with the cutier 
in mesh with the gear. At the end 
of the shaving operation, the cut- 
ter-spindle is backed out of the 
gear and returned to its original 
position for reloading. 
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Fig. 2. Close-up of Red Ring automatic loader on machine in Fig. | 


Torque-Wrench Testing and Calibrating Machine 


Torque-wrench calibration is 
said to have been simplified and 
made more accurate through the 
use of a new type tester an- 
nounced by the Baldwin-Lima- 
Hamilton Corporation, Philadel- 
phia, Pa. In this tester, torque is 
measured electrically by means of 
special SR-4 resistance wire strain- 
gage type torque transducers. The 
first tester was recently designed 
and built by the corporation’s 


Electronics and Instrumentation 
Division, Cambridge, Mass., for 
checking torque wrenches used on 
aircraft. Other devices can now be 
calibrated with minor modifica- 
tion of the tester. 

The tester is of rugged design, 
portable, maintains its accuracy 
through a wide temperature range, 
is easy to'use, and covers a wide 
range of torque-testing capacity. 
The torque-measuring system con- 
sists of an electronic amplifier and 
an indicating instrument with ro- 
tating dial on which torque can 
be read in inch-pounds: 1 inch- 
pound per division up to 2040 
inch-pounds and 5 inch-pounds 
per division up to 6200 inch- 
pounds. The low range is pro- 
vided in five steps of 440 torque 
divisions each, and the high range, 
in three steps of 440 divisions 
each. Separate torque pick-ups are 
used for the two ranges. 

Loads are applied on the han- 
dles of torque wrenches hydrauli- 
cally through an adjustable ful- 
crum, and the tester is powered by 
plugging into a 115-volt, 60-cycle 
electric line. Pick-up cells are pro- 
vided with hexagonal, square, and 
special adapters. 

The tester is 40 inches long, 24 
inches deep, 18 inches high, and 
weighs 300 pounds. 
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Sheffield Gear-Tooth 
Grinding Machine 


A machine for grinding the 
teeth of external precision gears 
of from 8 to 100 diametra! pitch 
has been developed by the Shef- 
field Corporation, Dayton, Ohio. 
Both spur gears and right- and 
left-hand helical gears can be pro- 
duced. The machine is intended 
for such gears as are used in pre- 
cision instruments, timing devices, 
fire-control mechanisms, aircraft 
accessory power units, machine 
tools, transmissions, and other ap- 
plications in which quiet opera- 
tion is necessary. 

The grinding wheel is dressed 
to the basic rack form by applying 
the automatic Crushtrue process. 
The gear blank or blanks are 
mounted between headstock and 
tailstock centers. 

The operation is similar to hob- 
bing in that the work rotates con- 
tinuously at a rate of speed that 
is synchronized with the speed of 
the grinding wheel. The work 
moves upward past the horizontal 
center of the wheel until the tooth 
form has been imparted to the full 
face of the gear blank. In addition 
to this basic hobbing motion, the 
work rolls across the full face of 
the helical rack form on the grind- 
ing wheel. 

Gears up to 8 inches in outside 
diameter and 5 inches in face 
width can be handled by the 
standard Model 140 gear-grinding 


Sheffield gear-tooth grinding machine that can be applied to 
preformed or solid blanks 


machine. The maximum length 
between centers on this machine 
is 15 inches. Change-gears permit 
the grinding of from 4 to 192 


teeth on a gear. Helix-angle ad- 
justment of wheel-head is 45 de- 
grees right- or left-hand. 
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Cleveland Automatic Die-Casting Machine 


The Cleveland Automatic Ma- 
chine Co., Cincinnati, Ohio, has 
announced a 600-ton die-casting 
machine designed for rapid pro- 
duction and easy operation. The 
locking pressure of this Model 600 


machine is strain-gage tested to 
assure locking the dies securely 
with the full rated pressure of 600 
tons. Thus, castings having a mini- 
mum of flash are produced. 

Two Vickers pumps, driven by 


Automatic die-casting machine brought out by the Cleveland Automatic Machine Co. 
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a 30-H.P. motor, deliver 99.7 gal- 
lons per minute to provide for the 
fast cycling operation. A 200-gal- 
lon hydraulic reservoir and filter 
serve to insure maximum pump 
life. 

The massive die-plates are cut 
from solid steel blocks to decrease 
deflection to a minimum, and four 
large-diameter, high-carbon steel 
tie-bars add rigidity and _ resist 
stretching under the locking pres- 
sure. Each tie-bar is deep-hole 
drilled and can be supplied with 
indicator rods and indicators for 
even distribution of the locking 
pressure load. Husky cast-steel 
toggles and hardened-steel toggle 
pins and bushings maintain pres- 
sure when the die is closed. An 
automatic system insures safe lu- 
brication of all wear points. 

The completely universal, auto- 
matic timing-control panel -is de- 
signed to provide all desired 
cycles for die-casting and to in- 
sure uniform castings of the high- 
est quality. This main electric 
panel is remote from the machine 
so that the electrical controls are 
not subjected to any machine vi- 
brations. Push-buttons necessary 


for setup and operation are lo- 
cated within easy reach of the 
operator. 

Die-plates are 46 1/2 by 46 
inches, and the space between tie- 
bars is 28 by 28 inches. Die thick- 
ness ranges from 10 to 30 inches, 
and the die opening, from 8 to 15 


inches. The tie-bars are 5 inches in 
diameter. A floor space of 98 by 
246 inches is required. The hot- 
chamber model weighs 42,500 
pounds and the cold-chamber 
model weighs 35,500 pounds, ap- 
proximately. 
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Huge Keller Automatic Tracer-Controlled 
Milling Machine 


One of the largest Keller auto- 
matic tracer-controlled milling 
machines ever manufactured has 
just been assembled by the Pratt 
& Whitney Co., West Hartford, 
Conn., and shipped to the Douglas 
Aircraft Co., Santa Monica, Calif. 
This huge 73-ton machine will be 
used to mill forgings for the coun- 
try’s most advanced jet-powered 
aircraft. 

This Keller Type BG 22 ma- 
chine has a horizontal travel of 14 
feet and a vertical travel of 7 feet. 
The fixture is of weldment con- 
struction designed to meet rigidity 
requirements made necessary by 
increased horsepower. It weighs 
approximately 60,000 pounds, and 


Keller automatic tracer-controlled milling machine assembled by the Pratt & Whitney Co. 


was fabricated by Avery & Saul, 
Cambridge, Mass. 

The fixture consists of two lower 
sections bolted together, each 7 
feet wide by 9 feet 8 inches high 
and 4 feet 6 inches deep. It is 14 
feet wide and stands 16 feet high 
above the machine table. The 
front plate of the lower fixture is 
3 feet thick. All of the vertical 
slots were cut by torch and re- 
quired no further machining. 

The Keller machine complete 
with fixture, as shown in the ac- 
companying illustration, has a 
total weight of approximately 
146,000 pounds. It required four 
boxcars for shipment. 
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Gap press built by the Verson Allsteel Press Co. 
for use in automation lines 


Verson Streamline Gap Press 


A streamline gap press, de- 
signed and built by the Verson 
Allsteel Press Co., Chicago, IIl., 
features totally enclosed piping 
and wiring of all air, lubrication, 
and electrical components. Gears, 
flywheel, clutch, and all other 
moving parts are also fully en- 
closed. Safety features serve to 
protect both operator and press. 

The die-space area is well 
lighted for working convenience, 
and there are receptacles and 
pockets for safety blocks to pre- 
vent the press from operating 
while men are working in danger 
areas. Service outlets for 440- and 
110-volt electric circuits provide 
power for portable electric tools, 
and a self-contained air supply 
system has service outlets for air- 
powered tools or equipment. The 
exact position of the ram at any 
point in the stroke is shown by an 
electric indicator. 

The press contains a completely 
automatic lubrication system with 
all gears totally enclosed and run- 
ning in oil. A central lifting hook 


simplifies setting and moving the 
press. It is even possible to have 
the press moved from one position 
to another for convenient location 
setups on special jobs. The com- 
plete electrical control system in- 
cludes extra outlets and cams for 
tying the press into automation 
lines and for automatically operat- 
ing ejector type dies. 
Circle Item 110 on postcard, page 263 


Rockwell Hardness Tester 


A semi-automatic Rockwell mo- 
torized hardness tester, desig- 
nated Model Y, has been brought 
out by the Wilson Mechanical In- 
strument Division, American 
Chain & Cable Co., Inc., Bridge- 
port, Conn. This high-capacity 
unit, incorporating many of the 
latest developments in hardness 
testing equipment, is being intro- 
duced at Booth 1211 at the thirty- 
eighth National Metal Congress 
and Exposition in Cleveland. 

A feature of this instrument is 


Rockwell motorized hardness tester introduced by 
American Chain & Cable Co. 


the short test cycle that permits 
an increased number of Rockwell 
readings to be taken and recorded 
within a definite time period. 
Other features include an illumi- 
nated dial gage, indenter light, 
and “Set-O-Matic” dial gage. With 
the latter gage, the large hardness 
indicator pointer need not be set 
to zero manually because the 
pointer will automatically return 
to zero when a minor load is ap- 
plied. 

The motor’s function in the test 
cycle is to remove the major load. 
The cycle time of major load op- 
eration may be adjusted to less 
than two seconds. Application of 
the load is controlled through a 
dashpot, which gives variable- 
speed control if desired. Power is 
supplied to the unit from a 110- 
volt, 60-cycle, single-phase alter- 
nating-current line. The heavy- 
load Model LR Tukon, a combina- 
tion micro- and macro-hardness 
tester, will also be displayed at 
the exposition, together with other 
hardness testing equipment. 
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GEAR SHAVER ~ 


Special shaving machine built by Michigan Tool Co. for finishing large pinions 


Shaving Machine for Finishing Large Turbine Pinions 


Development of a special shav- 
ing machine for finishing large 
pinions such as required for 
turbines used in seagoing vessels 
and power-generating plants is 
announced by the Michigan Tool 
Co., Detroit, Mich. The finishing 
rate possible with the large ma- 
chine is said to be from 10 to 15 
times as fast as that previously 
obtained—despite the fact that 
the machine is designed for ex- 
treme precision in finishing high- 
cost parts. 

The machine is extremely ver- 
satile and can shave a gear located 
in any position on a 100-inch long 
shaft. Dual shaving cutters can be 
used to materially reduce machin- 
ing time when pairs of gears are 
located close together, as shown 
in the illustration. 

Push-button controls for most 
of the basic machine functions 
give extremely close control over 
setting up and machining opera- 
tions. Thirty-two push-buttons 
are provided on the pendant con- 
trol box for spindle-speed selec- 


224—-MACHINERY, October, 1956 


tion, fast or slow in-feed, cycle 
start and stop, and traverse feeds. 
The control box is mounted on a 
pivoting bracket to facilitate op- 
eration from the front, side, or 
back of the machine. 

Among the special features 
available on this Model 885 ma- 
chine are hydraulic lift jacks that 
raise the heavy work-piece into 
position for mounting between 
centers and for supporting the 
finished work-piece when unload- 
ing. The amount of metal to be 
removed is shown on an electronic 
indicator that permits controlling 
the depth of cut to 0.0001 inch. 
The length of the shaving pass is 
controlled by limit switches at 
both ends of the gear being 
shaved. 

As soon as the shaving cutter 
completes its work and actuates 
the limit switch, the work-drive 
motor is plugged to a stop and 
the slow traverse feed motor stops. 
Should the operator desire to stop 
the machine for any reason before 
the shaving cycle is completed, he 


merely depresses the cycle-stop 
button. For emergency stops, a 
pendulum switch below the push- 
button pendant can be readily 
reached by the operator from 
front, side, or rear of the pendant 
station. 

Checking of the gear being 
shaved is accomplished by a 
composite checker designed as an 
integral part of the machine. A 
spur master gear of the proper 
pitch and pressure angle is pro- 
vided together with either a visual 
or recorded means of indicating 
reading on the work gear. Dur- 
ing the shaving cycle, the check- 
ing head is moved out of the way 
by means of a handwheel. 

Ten different motors ranging 
in size from 1/3 to 5 H.P. are 
provided for the work-drive, fast 
and slow traverse feed, fast and 
slow in-feed, rear column cross- 
feed, and for separation of coolant 
and chips. All circuits are elec- 
trically interlocked so that neither 
machine nor work will be dam- 
aged by accidentally depressing 
any push-button. 
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Fig. 1. Three nine-station Cross Transfer-matics and two identical four-way boring machines 
equipped to completely finish tractor differential center housings 


Cross Machines Comprise Complete Production 
Line for Differential Housings 


Forty-six tractor differential 
center housings are completely 
machined per hour on a line of 
three Transfer-matics and two 
precision boring machines devel- 
oped by The Cross Company, De- 
troit, Mich. A unique feature of 
this installation is the simple way 


the parts are transferred, located, 
and clamped in Sections 2 and 3. 
Transfer bars lift the part from 
one station and carry it to the next, 
where it is lowered over two locat- 
ing pins fixed to the base of the 
machine. Target center holes ma- 
chined in the top face in Section 


Fig. 2. Tractor differential housings finished on line of 
Cross production machines shown in Fig. 1 


1 are then engaged by two centers 
in the overhead bridge to hold the 
part in the working position. 

The line is 32 feet wide, 225 feet 
long, and consists of thirty-one sta- 
tions divided into four sections. 
The first section machines the top 
and the bottom of the housings; 
the second, the two sides; the 
third, the ends; and the fourth pre- 
cision finishes the important bores. 

Section 1 is a nine-station, pallet 
type Transfer-matic; Section 2, a 
nine-station Transfer-matic; Sec- 
tion 3, another nine-station Trans- 
fer-matic; and Section 4, two 
identical Cross four-way boring 
machines equipped with single- 
point tools that perform all of the 
final finishing operations. 

In the finishing machines, the 
part is located by the two reamed 
holes in the bottom face and 
clamped through the target center 
holes in the top face. Then the 
two rear-axle housing pilot bores 
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Hot-stamping press made by the Acromark Co. 


are finish-bored and faced from 
the sides, the bevel pinion shaft 
hole is finish-bored from the front 
end, and the intermediate power 
take-off shaft hole is finish-bored 
from the front and the rear ends. 
By finishing all bores simultaneous- 
ly indexing errors are eliminated. 
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Hot-Stamping Press 


Phenolic plates with copper 
circuits are marked in color with 
circuit identification or assembly 
numbers in a new adaptation of 
the Model No. 9AS hot-stamping 
press announced by the Acromark 
Co., Elizabeth, N. J. This machine 


Campbell Model 64 oscillating ‘“Cutamatic” cut-off machine 
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is provided with a preset counter 
for any desired number up to 1000. 
The machine then counts, marks, 
and ejects automatically all cir- 
cuit plates placed in the magazine. 
The ejector, in turn, replaces the 
marked plates in another maga- 
zine, all in perfect numerical se- 
quence. Production is at the rate 
of 3600 marked plates per hour. 
Continuous or intermittent opera- 
tion is controlled by a_hand- 
operated latch. The magazine has 
a friction drive, and the ejector 
is of the force feed type. 

In actual operation, the plates 
to be marked are simply placed 
in the magazine; the counter is 
set for the correct number, and 
the hand-latch release is pressed. 
The machine then hot-stamps in 
color any desired lettering and 
consecutive number. A red light 
on the control box shows when the 
final count is reached. The control 
box also has a pilot light and 
switch for heater with control, a 
motor switch, and feeding circuit 
button. The pneumatic feeding 
unit is electrically operated from 
the ram. 
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Campbell Cut-Off Machines 
and Allison Abrasive 
Wheels 


The Campbell Machine and Al- 
lison Divisions of American Chain 
& Cable Co., Inc., Bridgeport, 
Conn., will jointly display cut-off 
machines and abrasive wheels at 
the National Metal Exposition in 
Cleveland. Many of the latest 
techniques in dry and wet abra- 
sive cutting will be demonstrated. 

The Model 64 oscillating wet 
abrasive “Cutamatic,” shown in 
the accompanying illustration, will 
be demonstrated. This is a rugged 
machine, designed for rapid cut- 
ting of medium-sized bar stock 
making use of an oscillating 
motion. Equipped with a large- 
diameter Allison abrasive wheel— 
up to 18 inches for certain appli- 
cations—it will sever sheets, an- 
gles, channels, pipes, tubes, and 
solids. This includes hardened or 
annealed steel, brass, bronze, 
Monel aluminum, magnesium, 
tungsten, tantalum carbide, beryl- 
lium, ceramics, phenolic plastics, 
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glass, and other materials. The 
swivel type vise can be rotated 
from 0 to 45 degrees for angular 
cuts. Furnished with a 10-H.P. 
motor, this machine measures 68 
by 62 by 65 1/2 inches. The 
weight, with electrical equipment, 
is approximately 2000 pounds. 
Also featured at the Show will 
be the Campbell Model 28 Sever- 
All dry abrasive cutter which is 
equipped with a 10-H.P. heavy- 
duty motor; the Model 481 oscil- 
lating wet abrasive cutting ma- 
chine; and the Model 1A Nibbler. 
The complete line of Allison 
cutting wheels to be displayed in- 
cludes aluminum oxide types used 
for cutting steel and most other 
metals and alloys, and the silicon 
carbide types which are utilized 
for cutting glass, ceramics, plas- 
tics, building materials, and other 
non-metallic materials. 
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Machine Equipped for 
Drilling Holes in Heat 
Exchanger Tube Sheets 


The Michigan Drill Head Co., 
Detroit, Mich., has completed an 
ingenious production machine de- 
signed to drill all the holes in a 
tube sheet for a heat exchanger. 
The tube sheet, made of SAE 
1020 boiler plate, is completely 
drilled in one setup. The machine 
will handle tube sheets from 8 
inches in diameter and 1 1/4 
inches thick to 54 inches in diam- 
eter and 2 inches thick. 

This huge machine has a twen- 
ty-spindle, in-line drill head with 
fixed center, as shown in the ac- 
companying illustration. It is built 
largely of standard Michigan com- 
ponents, including a Hydro 
twenty-column assembly mounted 
on a special base and a 60-inch 
hydraulic index-table, with a 180- 
degree indexing range, mounted 
on a 60-inch square spacing table. 
The spacing table permits fifty- 
seven-position spacing; forty-two 
from front to back; and fifteen 
from left to right. All positioning 
mechanisms are power-operated 
by means of selector switches. The 
machine is built to JIC hydraulic 
and electrical standards and has 
automatic lubrication throughout. 
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Motch & Merryweather truck steering knuckle processing machine 


Machine for Milling and Centering Truck Steering Knuckles 


The Motch & Merryweather 
Machinery Co., Cleveland, Ohio, 
has built a universal milling and 
centering machine designed to 
handle truck steering knuckles in 
a complete range of sizes. The 
part forging has a shank end that 
must be milled to length and 
aligned with the center between 


the protruding bosses of the flange 
at the opposite end. The part is 
manually loaded in a fixture on a 
movable table where it is auto- 
matically equalized radially in 
self-centering jaws that grip the 
stem end. 

A hydraulically actuated lo- 
cating arm swings down between 


Special machine built by Michigan Drill Head Co. for use in 
drilling heat exchanger and condenser tube sheets 
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the bosses to move and locate the 
part forging for length. The flange 
end is then secured by a top clamp 
and the end locator retracts. The 
fixture table traverses to the mill- 
ing head fixed on the base at the 
left of the table. The stem end is 
then milled, and the table returns 
to the starting position. The center 
drill unit, fixed on the base at the 
left side, drills by hydraulic quill 
feed. The same type of unit, on 
the right side, is mounted on a 


A line of heavy-duty cylindrical 
grinders has been announced by 
the Norton Co., Worcester, Mass. 
The 14-inch, Type C-2 and the 
18-inch, Type LC-2 cylindrical 
grinding machines are designed 
to handle work-pieces weighing 
up to 6500 pounds on centers. All 
controls for feeds and speeds are 
located on the front of the ma- 
chine to save time, particularly in 
setting-up operations. 

Another feature is the combina- 
tion graduated handwheel for the 
wheel feed and “click-count” in- 
dexing mechanism. This hand- 
wheel continually indicates the 
amount of infeed as the wheel ro- 
tates past a fixed pointer. The in- 
dexing mechanism permits set- 
tings in increments of 0.0001 inch 
of work-diameter reduction to be 
made instantly and without visual 
attention. 

Preset table truing and grind- 
ing speed arrangements are 


other time- and labor-saving fea- 
tures. Table speeds for truing and 
grinding are independently ad- 
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Heavy-duty, cylindrical grinding machine brought out by the Norton Co. 


saddle that traverses to the feed 
position between the protruding 
bosses. The cycle is automatic, in- 
cluding unclamping when the ma- 
chining operations are completed. 

The milling head is a single- 
speed, heavy-duty production 
unit. The drill units are of the sin- 
gle-speed, hydraulic quill feed 
type. Production averages 90 to 
120 pieces per hour at 100 per cent 
efficiency. 
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Norton Heavy-Duty Cylindrical Grinding Machines 


justable and preset. Either speed 
is immediately obtained thereaf- 
ter by movement of a combination 
selector and table start-stop lever. 

Other features include a cen- 
trally located work-jogging lever; 
automatic or manual control of 
work rotation and coolant flow by 
setting a selector switch; auto- 
matic adjustable wheel feed at 
table reversals with automatic 
wheel-head resetting; and sepa- 
rate dwell controls for each end 
of table reversal. 

Table drive by hydraulic power 
is available from 2 inches to 240 
inches per minute. The pressure- 
lubricated wheel-spindle bearings 
provide maximum rigidity and re- 
sistance to grinding pressures. 
With its minute oil-clearance re- 
quirements, this unit has all-round 
efficiency, in that it meets de- 
mands for critical finish or does 
heavy roughing jobs without bear- 
ing or oil pressure adjustment. 
Metal-to-metal contact in all feed- 
ing mechanisms produces fast 
spark-out and enduring precision. 


Both of these machines are avail- 
able as plain type grinders or as 
semi-automatics. 
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Ball Thread Segments 
for Thread Gage 
Internal ball thread segments 


for checking the size of internally 
threaded circulating ball nuts 


have been developed by the Bry- 
ant Gage & Spindle Division, Bry- 
ant Chucking Grinder Co., Spring- 
field, Vt. These segments are used 
with the Bryant No. 21 portable 


Internal ball thread segments for 
Bryant portable thread gage 
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thread gage. Each segment carries 
three balls located adjacent to 
each other in a helical groove cor- 
responding to the pitch of the in- 
ternal ball thread to be checked. 
The balls in opposite segments are 
located 180 degrees apart, giving 
a direct reading of diameter and 


providing a quick, positive center- 
ing action. 

The circulating ball nuts 
checked are used in ball-bearing 
screw assemblies for the actuation 
of landing gears, power steering, 
and similar applications. 
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Delta Turning and Spinning Lathe 


A 12-inch gap-bed, cabinet 
model lathe for wood turning, 
metal spinning, and turning of 
light metals, incorporating fea- 
tures developed to provide maxi- 
mum safety, durability, and ver- 
satility, has been introduced by 
the Delta Power Tool Division, 
Rockwell Mfg. Co., Pittsburgh, 
Pa. This lathe offers an infinitely 
variable speed range from 340 to 
3200 R.P.M. It has a capacity of 
38 inches between centers, 12-inch 
swing over the bed, and 16 1/2- 
inch swing over the gap for stock 
up to 3 1/2 inches thick, and is 
adaptable to polishing, sanding, 
fluting, and reeding, as well as all 
inboard and outboard turning op- 
erations. More than fifty acces- 
sories are available. 


Gap-bed lathe introduced by Delta Power Tool 
Division, Rockwell Mfg. Co. 


easy-to-read, graduated 
speed indicator permits quick set- 
ting to the proper speed for each 
job by means of a conveniently 
located handwheel. The specially 
designed tailstock has a quick- 
acting cam clamp for rapid posi- 
tioning and secure locking to the 


bed. The tailstock ram is non- 
jamming, releases automatically, 
and is graduated in 1/16-inch in- 
crements. Retracting the No. 2 
Morse taper ram automatically 
ejects the centers. 

The conveniently located push- 
button switch has protruding stop 
and shrouded start buttons for 
quick, safe operation. A heavy 
steel cabinet base encloses the 
drive mechanism, making it im- 
possible for the operator to acci- 
dentally come in contact with 
V-belts or other moving parts. The 
outboard end of the spindle is 
threaded for mounting a faceplate 
to permit outboard turning. 
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Duplex Burr-Master for Deburring and Chamfering 
Both Sides of Gears Simultaneously 


two-station, Duplex Burr- 
Master designed for the simul- 
taneous deburring and chamfer- 
ing of both sides of gears or 
splines is announced by the Mod- 
ern Industrial Engineering Co., 
Detroit, Mich. Both stations can 
be used for deburring and cham- 


fering the same size and type of 
gear or spline, or different parts 
can be handled by each station. 
The output rate at each station 
is up to five teeth per second for 
spur gears, helical gears, and 
straight-sided or involute form 
splines. The Model BMED-24 


Model BMED-24 Duplex Burr-Master built by 
Modern Industrial Engineering Co. 
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Duplex has a work range from 
0.625- to 6.5-inch pitch diameter, 
with Model BMED-29 handling 
work from 3.0- to 9.5-inch pitch 
diameter. The machines weigh 
3500 and 3900 pounds, respec- 
tively. 

The entire tooth form, including 
the root of both sides of gears or 
splines, is completely deburred 
and chamfered on this machine, 
utilizing the patented Burr- 
Master cutting action. Depth of 
chamfer is infinitely adjustable to 
meet the production requirements 
of a particular gear or spline. The 
work cycle is automatic, and an 
electric clutch stops the machine 
with cutters withdrawn for load- 
ing and unloading. Separate mo- 


tors and controls are supplied for 
each work-station, permitting 
maximum flexibility in operation. 
Fixtures are so designed that 
they can be replaced with other 
tooling when production must be 
shifted to a new gear or spline. 
A complete change-over for any 
work-station can be accomplished 
in about fifteen minutes. Resharp- 
ening tools is equally simple. Only 
the cutter-locating face of the 
dovetail form tools has to be 
ground. Relief grinding is not 
necessary, making it possible to 
get up to several hundred grinds 
per tool. After grinding, the cutter 
is located in the holder by being 
brought up against a stop. 
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Pull-Down Broaching Machine 


A pull-down broaching machine 
has been built by the American 
Broach & Machine Co., Ann Ar- 
bor, Mich., to provide maximum 
tooling flexibility and easy main- 
tenance vertical, internal 


broaching applications. This ma- 
chine is electrically controlled, 


Broaching machine brought out by American Broach & Machine Co. 
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and all components are _inter- 
locked to provide continuous auto- 
matic operation. 

All hydraulic systems are self- 
contained and located outside the 
machine column to facilitate main- 
tenance. The unobstructed face of 
the heavy-duty column allows a 


wide range of tooling adaptation. 
A large work-table provides rigid 
support with minimum deflection 
for simple tooling, as well as for 
the dial index type unit shown in 
the illustration. Hinged splash 
guards under the table give clear 
access to the broach puller assem- 
bly and coolant sump. 

This machine can be equipped 
with radially locked pullers, hy- 
draulically actuated and electri- 
cally interlocked to the machine 
cycle. The fixed main cylinder is 
constructed to operate a massive 
slide traveling on hardened and 
ground rectangular ways in the 
machine column. The retriever 
unit is mounted integral with the 
main slide and on its own set of 
hardened and ground ways, pro- 
viding perfect broach-alignment 
support through the major portion 
of the broaching stroke. The re- 
triever bracket is hinge-mounted 
for easy broach removal. Provision 
is made for the adaptation of a 
chip conveyor, loading conveyor, 
and work ejector for installations 
demanding fully automatic op- 
eration. 

The particular machine adapta- 
tion shown is an American PD-5- 
25-54, 25-ton, 54-inch stroke verti- 
cal hydraulic internal pull-down 
broaching machine, tooled for 
broaching the 1 1/2-inch inside 
diameter of 5 9/16-inch long steel 
sleeves, two at a time. The index 
unit on this machine has eight sta- 
tions—four two-station work-hold- 
ers and four two-station broach 
return passages. With a 24.0-sec- 
ond cycle at 100 per cent effi- 
ciency, production is 300 per 
hour. 
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*‘Soundscope” for 
Measuring and Analyzing 
Industrial Noise 


An electronic instrument called 
the “Soundscope,” developed for 
use in solving industrial noise 
problems, has been announced by 
the Mine Safety Appliances Co., 
Pittsburgh, Pa. The instrument is 
said to be the first to combine in a 
single, portable unit the equip- 
ment needed to perform the four 
principal functions necessary for 
accurate measurement and analy- 
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sis of industrial noise. Acoustical 
engineers, safety directors, indus- 
trial designers, and many others 
concerned with the noise problem 
can use the instrument to advan- 
tage in tracking down and meas- 
uring hazardous noises. 

In addition to its use in noise 
abatement programs, the instru- 
ment can be of help to manufac- 
turers in eliminating undesirable 
sounds from autos, household ap- 
pliances, and other products hav- 
ing moving parts that cause noise. 
Municipal authorities also can use 
it to check compliance with noise 
ordinances. 
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**Hopperal” Parts Feeder 


Automatic feeding of small pro- 
duction parts is being accom- 
plished efficiently with a sliding- 
action hopper feeder, sold under 
the trade name of “Hopperal.” 
This feeder provides a gently os- 
cillating motion that is said to 
work fast and effectively with a 
minimum tumbling of the parts. 
The feeder is a _ product of 


Automatic feeder for small parts made by 


Haberstump-Harris, Inc., Detroit, 
Mich. It was designed and de- 
veloped to solve an automation 
problem in the automotive field 
and is now finding many other 
uses in industry. 

In operation, the feeder selec- 
tively arranges bolts, nuts, screws, 
nails, rivets, and other types of 
small fasteners and parts on an 
internal track, permitting them to 
file out in an orderly manner to 
the outside feed track and down 
to any required position. A se- 
lector gate rejects pieces not 
properly positioned, allowing only 
those correctly positioned to flow 
to the “feed” track outside the 
hopper. 

The feeder can be equipped 
with single or multiple tracks and 
can be designed to feed two dif- 
ferent parts from the same hop- 
per and to release a given num- 
ber of pieces at a controlled rate 
of speed. It can be used to feed 
parts to processing machines, as- 
sembly machines, packaging ma- 
chines, and many other industrial 
devices. 
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Feedall Elevating 
Transfer Conveyor 


A special Model 4000 elevating 
transfer conveyor, designed to 
transfer long cylindrical parts 
from one production machine to 
another, is being manufactured by 
Feedall, Inc., Willoughby, Ohio. 
This conveyor accepts parts in a 
rolling position from the discharge 
chute of the first machine, elevates 
them, and delivers them to the 
magazine of the next machine. 
The conveyor operates at a de- 
livery rate adjusted to suit the 
speed of the second production 
machine and is equipped with a 
control which shuts off the first 
machine in the event that it feeds 
too fast. 

The conveyor will handle cylin- 
drical parts from 3/8 inch to 1 1/4 
inches in diameter and up to 12 
inches long. Power is furnished by 
a 1/4-H.P., 220- or 440-volt motor 
through a variable-speed drive. 
This unit can be modified to meet 
the individual requirements of the 
user. 
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Elevating transfer conveyor manufactured 


Haberstump-Harris, Inc. by Feedall, Inc. 
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Detroit Automatic 
Broaching Machine 


The Detroit Broach & Machine 
Co., Rochester, Mich., has brought 
out a hydraulic broaching machine 
that broaches a radius groove in 
both ends of two pinion gear 
blanks of different lengths at the 
rate of 2080 pieces per hour. The 
operation of this machine is fully 
automatic. The blanks are loaded 
into hoppers on each side of the 
machine, positioned and loaded 
into feed magazines by vibra- 
tion, pushed through stationary 
broaches by twin pushers attached 
to the hydraulic press ram, and 
unloaded automatically into ejec- 
tion chutes. 

Hopper loading can be done au- 
tomatically, and the machine will 
stop if the hoppers are empty. 
Electrical and hydraulic systems 
conform to JIC standards and are 
entirely self-contained. The ma- 
chine is extremely compact, tak- 
ing up a space approximately 9 
feet wide by 4 feet deep by 5 feet 
high. 


Circle Item 126 on postcard, page 263 


Ekstrom-Carlson radial arm depth and contour mill with 
overhead canopy type template holder 


Ekstrom-Carlson Radial Arm Depth and Contour Mill 


Ekstrom, Carlson & Co., Rock- 
ford, Ill., has announced two ma- 
chines adapted for rapid produc- 
tion of large aircraft parts that 
have to be machined from thick 
plates of aluminum. These ma- 
chines have high-speed spindles 
for form milling and routing. 


Broaching machine brought out by Detroit Broach & Machine Co. 
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The basic depth and contour 
mill consists of a heavy column- 
like base carrying a_ sturdy, 
jointed, radial arm. At the end of 
the arm is mounted a high-cycle, 
high-speed, direct-drive cutter 
motor which is available with ad- 
justable speeds as high as 14,000 
R.P.M. and as low as 3600 R.P.M. 
A T-slotted table under the arm 
holds the aluminum slab to be 
machined. 

These machines are built in two 
sizes. The No. 480 is the larger of 
the two, with a maximum arm ex- 
tension of 120 inches from column 
center to spindle center. This ma- 
chine has a 60- by 120-inch work- 
table. The No. 484 is smaller, hav- 
ing a maximum arm reach of 60 
inches and a 30- by 60-inch work- 
table. The pivoted arms have an 
extensive swing at each joint so 
that the cutter can be easily 
moved over and beyond the work- 
table area. 

An optional accessory with 
either machine is a canopy struc- 
ture on which can be mounted an 
overhead template, as shown in 
the accompanying illustration. To 
use such a template, an overhead 
follower is attached to the upper 
part of the outer arm so that it 
lines up directly with the cutter 
spindle. This follower is retract- 
able and adjustable by a remote 
control hydraulic mechanism. Fol- 
lower inserts can be selected to 
match cutter sizes. 
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A 2000-ton self-contained hy- 
draulic forging press has been 
built by the Lake Erie Engineer- 
ing Corporation, Buffalo, N. Y., for 
the Allegheny Ludlum Steel Cor- 
poration. This single-action press 
is of the pull-down, two-column 
design and operates at the rate of 
60 planishing strokes or 30 forg- 
ing strokes per minute. 

The clearance between the 
shields which protect the columns 
of the press is 48 inches front to 
back and 90 inches left to right. 
The maximum working stroke is 
72 inches, with 120 inches maxi- 
mum daylight capacity between 
the top and bottom bolsters. The 
center cylinder and the two side 
cylinders governing the pull-down 
action are inserted in the lower 
cross-head. Two cylinders in- 
serted in the bed platen interact 
with the pistons coupled to the 
upper cross-head for push-back 
action. 

Twenty pumps, each having a 
capacity of 34.9 gallons per min- 


Lake Erie Hydraulic Forging Press 


ute of turbine oil at a pressure 
of 4420 pounds per square inch, 
are driven by ten double-end, 
150-H.P. motors operating at 
1200 R.P.M. The bed of the press 
is equipped with a movable die 
slide which is powered by a hy- 
draulically operated gear and 
rack arrangement. The slide, 
which consists of six 7-foot long 
coupled units, travels through a 
distance of 24 feet and constitutes 
the lower bolster. Controls for the 
press are mounted on a stainless- 
steel console adjacent to the press. 
The height of the press above the 
floor is 19 1/2 feet and the depth 
below the floor is 15 feet. 
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Air Manifold Control 
for Clearing Presses 


An automation air manifold de- 
signed to provide solenoid-con- 
trolled air pressure for the opera- 
tion of auxiliary equipment, such 


Self-contained 2000-ton hydraulic forging press built 


by the Lake Erie Engineering Corporation 
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Clearing automation air manifold 
for auxiliary press equipment 


as coil feeders, unloaders, die lift- 
ers, stock dopers, and other de- 
vices used with its power presses, 
has been brought out by the 
Clearing Machine Corporation, 
Chicago, Ill. This compact unit 
takes the place of the elaborate 
network of piping and fittings for- 
merly required to install auxiliary 
equipment. When a _ Clearing 
press equipped with an automa- 
tion air manifold is used, only two 
simple connections are required 
to complete an installation of aux- 
iliary automation devices—one air 
inlet and one exhaust. The rest of 
the air circuits have been engi- 
neered into functional castings. 

The only other devices required 
to operate automation equipment 
are the adjustable rotary cam limit 
switch and timing relays. This 
complete automation package can 
be incorporated in the press. 

The automation manifold is 
mounted in its own separate com- 
partment. Air controls requiring 
adjustable pressures are mounted 
in an adjacent compartment. Sep- 
arating these two types of con- 
trols simplifies the pneumatic sys- 
tem and prevents tampering with 
press control settings. 

Exhausts from normal operation 
of the solenoid valves are directed 
to a single port at the bottom of 
the manifold. They are then piped 
to an air silencer, located in a 
lower compartment of the press, 
or to the basement. 
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Automatic stud driver introduced by 
the Syracuse Special Machine Co. 


Automatic Stud Driver 


To meet the demand for a 
smaller version of its six-head and 
twelve-head automatic stud driv- 
ers, the Syracuse Special Machine 
Co., Inc., Syracuse, N. Y., has in- 


Stand with storage space for “Lapmasters’ 


troduced the Model SD10-2 unit 
which can be easily adapted for 
use with from one to three heads. 
The heads can be changed to dif- 
ferent patterns by using new 
spacer bars made from factory 
drawings. Since the heads can be 
spaced as closely as 2 1/2 inches 
center to center, they are easily 
integrated into automated index- 
tables or conveyor lines, such as 
the Syracuse special pallet transfer 
machine. 
Heads are individually driven 
by 1/4-H.P. alternating- or direct- 
current motors or air torque, and 
are fitted with air-hydraulic or hy- 
draulic connections. Units are 
equipped with a JIC unit type 
electrical cabinet, vibratory four- 
track stud hopper, and either air- 
hydraulic or self-contained elec- 
tric-hydraulic unit. Self-opening, 
positive-drive chucks grip and re- 
lease the studs. 
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*‘Lapmaster”’ Stand with 
Storage Space 
A stand 36 inches wide, 32 


inches high, and 24 inches deep, 
designed for the Model 12 “Lap- 


master” lapping machines, is now 
available from the Crane Packing 
Co., Morton Grove, Ill. The stand 
is for use with either new ma- 
chines or those already in use. It 
serves as a convenient and space- 
saving work-table, and also pro- 
vides handy inside storage space 
for compound, vehicle, polishing 
stand, monochromatic light, etc. 
Sides of the stand are 12-gage 
steel, and the top, 1/4-inch steel 
plate. Welded construction is used 
throughout. Two steel doors with 
locks, mounted on piano type 
hinges, give access to the two- 
shelf inside storage compartment. 
The stand weighs 200 pounds. 
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Direct-Current Rectifier 
Type Welder 


A direct-current, rectifier type 
welder with “Diverter Path” con- 
trol is announced by Hobart 
Brothers Co., Troy, Ohio. The 
case has easily removable side 
panels. The recessed control panel 
has a polarity reversing switch and 
three coarse current adjustments 
with rheostat control for fine cur- 
rent adjustments. The rheostat can 
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Hobart direct-current, rectifier type welder 
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be removed for remote control. 
The welder has both thermostatic 
and current overload protection. 
A magnetic line contactor is sup- 


plied at no extra cost. The unit is 
available in 300- and 400-ampere 


models. 


Circle Item 132 on postcard, page 263 


Morris Unit Type Machine for Processing 
Refrigeration Compressor Housings 


Forty-seven operations are per- 
formed automatically on one- or 
two-cylinder refrigeration com- 
pressor housings by a high-pro- 
duction machine manufactured 
by the Morris Machine Tool Co., 
Cincinnati, Ohio. This Model 
334-S unit type, 18-station ma- 
chine utilizes an 84-inch diameter 
table to process 120 parts per 
hour. Model change-over prob- 
lems are simplified by incorporat- 
ing standard Morris production 
units mounted on a basic center 
column equipped with an 18-sta- 
tion hydraulic indexing table. 

The forty-seven spindles are 
mounted on three 8-inch way type 
units; six No. 2 Cam-Matic drill 
units; and eight Air-Oil-Matic 
drill units. They are used to mill, 
drill, counterbore, spot-face, bore, 
ream, and tap the housings. The 
unit type construction permits 
fast, easy realignment of the ma- 
chine for product model changes. 


Operation is completely auto- 
matic, unfinished pieces being 
loaded into air-powered clamping 
fixtures and completed parts re- 
moved every thirty seconds. The 
fixtures, which accommodate either 
one-cylinder or two-cylinder hous- 
ings, utilize an expanding arbor to 
locate the part with respect to a 
previous roughing operation. Each 
drill unit has independent feeds 
and speeds, permitting adjustment 
without affecting the entire ma- 
chine. Preset for correct align- 
ment, the individual unit per- 
forms the same operation each 
time the table indexes. All units 
are controlled simultaneously 
through an integrated electro- 
hydraulic system. 

An electric clutch simplifies 
construction and prevents damage 
to work-piece or tool by slipping 
when the thrust becomes exces- 
sive. 
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Automatic machine for processing compressor housings made 
by the Morris Machine Tool Co. 


Recording analyzer developed by 
the Pratt & Whitney Co. 


Rolled Strip Metal Analyzer 
That Prints Record Cards 


A production analyzing totalizer 
that prints a card record of the on- 
gage and off-gage footage of 
rolled strip metal produced by a 
rolling mill is announced by the 
Gage Division of the Pratt & Whit- 
ney Co., Inc., West Hartford, 
Conn. The analyzer unit, operat- 
ing in combination with either 
contacting or non-contacting con- 
tinuous strip thickness gages, 
prints a permanent record in nu- 
merical rather than chart form— 
a feature that provides accurate 
record-keeping for analysis and 
for later shearing operations. 

A typical installation on a fin- 
ishing mill will accumulate under- 
size, on-gage, over-size, and total 
footage records of a coil on the 
last pass through the strip mill. At 
the end of the pass the operator 
inserts the standard production 
work card in the printer, and these 
footages as well as the time, the 
date, the coil number, the opera- 
tor's number, and sets of tolerance 
zones are imprinted for the per- 
manent record. During this opera- 
tion the counters are automat- 
ically reset for the next coil. 

The card printer is actuated by 
the company’s Model D classify- 
ing control, which is used in con- 
junction with a contactor pulsed 
by the mill drive. 
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Tool-holder for use on multi-spindle automatics announced 
by R and L Tools 


Cross-Slide Tool-Holder for 
Multi-Spindle Automatics 


R and L Tools, Philadelphia, 
Pa.. has brought out a_ versa- 
tile tool-holder for multi-spindle 
automatics. This tool can be used 
on either the front or rear cross- 
slide of multi-spindle machines 
and is made for circular type tools. 
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Whitney-Tormag Flexible 
Magnetic Drive 


The Whitney Chain Co., Hart- 
ford, Conn., has completed licens- 
ing agreements with Tormag 
Transmissions, Ltd., Vancouver, 
B. C., Canada, covering the man- 
ufacture of a new product line, 
consisting initially of magnetic 
drives and ultimately including 
variable-speed speed reducers. 
The agreement gives Whitney 
Chain Co. the exclusive market- 
ing rights for these magnetic 
power transmission products in 
the United States and Canada. 

The Whitney-Tormag magnetic 
drive provides a flexible slip type 
drive between a motor and its 
load in a range from fractional 
horsepower to over 50 H.P. This 
drive consists essentially of two 
component parts—a magnetic ro- 
tor, which is a cylinder to which 
are attached strong Alnico V per- 
manent magnets; and a bimetallic 
rotor, which is a copper-faced, 
mild stee] plate or cylinder per- 
forated with steel rivets. 

In basic form, these two rotors 
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are mounted face-to-face with an 
air space between them. If either 
of the rotors is driven, a torque 
is induced in the other through 
eddy currents, with the perma- 
nent magnets supplying the neces- 
sary magnetic flux. 

The driving and driven rotors 
are never in contact—the air gap 
always exists between them. This 
air-gap arrangement is said to give 
a shockless, vibration-free drive; 
eliminate wear and maintenance 
costs; and provide smooth pick-up 
for heavy, unbalanced or fluctu- 
ating loads. Efficiency at rated 
horsepower under full operating 
loads is 95 per cent. 

The cylindrical design of the 


Whitney-Tormag magnetic drive 
is adaptable to the new, smaller 
NEMA frame specifications and 
permits the Whitney-Tormag unit 
to be smaller in diameter than an 
electric motor of similar horse- 
power. Overload protection is 
provided for the driving motor, 
and the drive can be run in full 
stall or 100 per cent slip indefi- 
nitely without harming the motor 
or the coupling. A motor driving 
through a Whitney-Tormag unit 
can be instantly reversed under 
full load and used as a dynamic 
brake without harm to magnetic 
drive or motor. 
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Delta-Rockwell Metal Lathe 
Used for Production Work 


Four accessories designed to 
convert the Delta 11-inch metal- 
working lathe into a turret lathe 
have been announced by the Delta 
Power Tool Division, Rockwell 
Mfg. Co., Pittsburgh, Pa. All four 
accessories, including a bed turret, 
turret toolpost, lever type collet 
closer, and coolant unit, fit both 
the 4- and 5-foot-bed models of 
the lathe. 


With these accessories, the 


lathe can be used on the produc- 
tion line for precision manufactur- 
ing, as well as in toolrooms, main- 
tenance departments, and experi- 
mental departments as an engine 


(Left to right) Power take-off collar, magnetic-driven rotor, 
and bimetallic driving rotor of Whitney-Tormag magnetic drive 
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lathe. As modified by the acces- 
sories, the lathe is adapted for 
the manufacture of duplicate 


parts and for primary and 
secondary machifing operations. 
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Automatic Gage for 
Measuring and Sorting 
Jewel Bearings 


The tiny jewels used as non- 
friction bearings in watches have 
a very precise bearing hole—0.008 
inch in diameter. In order to pro- 
duce accurate timepieces, it is 
necessary that the diameter of this 
hole be held to size within very 
close limits. Measuring the jewels 
by hand is a difficult, slow, and 
tedious job. They are too small for 
easy handling, and it is necessary 
to check several thousand a day to 
keep up with production. 

Federal Products Corporation, 
Providence, R. I., has developed 
a high-speed, automatic electronic 
sorting gage that does the job 
with great accuracy and speed. 
This gage measures the holes in 
the jewels and sorts them into four 
acceptable categories, plus over 
and under size, at a speed of 1800 
pieces an hour. The four accept- 
able classifications differ by 0.0001 
inch. 

When ready for gaging, the 
jewels are hopper-fed to a rotat- 
ing table of the machine and car- 


Delta engine lathe converted to turret lathe 
by addition of accessories 


ried to a chute leading to the gag- 
ing station. They are fed, one at 
a time, into the chute and then 
into the gaging position. With the 
hole in a vertical position, the 
gaging needle is inserted to take 
the measurement. The result is 
transmitted from the gage head 
to an electronic classifier which 
signals a rotating wheel contain- 
ing the disposal cups so that the 
correct cup will be in position to 
receive the jewel. 

Circle Item 138 on postcard, page 263 


Multiple-spindle drilling equipment brought 


out by Zagar Inc. 


Zagar Multiple-Spindle 
Drilling Equipment 

Changing, limited, and inter- 
mittent production work adapt- 
able to multiple-hole drilling can 
be handled economically on a 
small four-post unit brought out 
by Zagar, Inc., Cleveland, Ohio. 
This unit houses 24-inch Zagar 
hydraulic drill heads, as shown in 
the illustration. 

The basic unit is designed so 
that changing of heads and tool- 


Automatic measuring and sorting gage for tiny jewel bearings 
made by Federal Products Corporation 
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EASIEST! 
WAY 
| TO GRIND 
SMALL 
PARTS 
TO 
“rENTHS” 


the Brown & Sharpe # No. 


Plain Grinding Machine 


There is no easier, faster way 
to consistently grind 
small, duplicate cylindrical parts 
to 0.0001” or less, than on 
a Brown & Sharpe No. 5 
Plain Grinding Machine 
(3” x 18”). It combines extra- 
convenient control with 
high-accuracy operation. 
For example: Operator can 
sit or stand comfortably, and 
easily handle all control and 
work . . . load, grind, and 
unload with the minimum of 
fatigue. Super-precision 
spindle construction 
minimizes spark-out time. 
Cross-feed handwheel! 
automatically starts headstock and 
coolant when grinding wheel 
is advanced toward work, 
stops them when it is withdrawn 
— an extra aid 
to productivity. And, with 
optional Electralign Equipment, 
alignment control to 0.0001” 
on both straight and taper 
work is simple and positive. 
All the No. 5’s machine movements 
are mechanical — simple, 
precise, troublefree. It's 
ideal for economical grinding 
of diameters up to 1”, to close 
limits on a production 
basis. For full details, write 
Brown & Sharpe Mfg. Co., 
Providence, R. |. 


Ask About Our 
Pay-As-You-Depreciate 
Machine Tool Plan 


chines cutters + 
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ing can be performed easily. Each 
head is carried on its own loading 
basket, which is rolled on a con- 
veyor and onto the roller table. 
The only other operation required 
to change the head is to remove 
and replace the bushing plates 
and locators. 

The roller table provides stor- 
age space for the heads in loading 
baskets as well as the empty 
basket for head being used in the 
drilling unit. Any number of heads 
appropriate to the drilling unit 
can be stored, thus making it pos- 
sible to drill almost countless hole- 
patterns and any number of holes 
within a given area. Holes are 
drilled simultaneously by the 
heads. One head can drill holes 
of varying diameters in the same 
work-piece. 

Circle Item 139 on postcard, page 263 


Dustproof Chuck 


The Buck Tool Co., Kalamazoo, 
Mich., will have on exhibition for 
the first time at the National 
Metal Congress and Exposition in 
Cleveland a dustproof chuck. It is 
claimed that the dustproofing 
mechanism does not interfere with 
the work-holding function of the 
chuck. This chuck is also said to 
be the only dustproof chuck with 
a hole through the center. 

The chuck was developed for 
use on grinding machines and di- 
viding heads, and wherever abra- 
sive dust and metal chips are a 
problem. It provides the same 


Push-pull tapper made by Supreme Products Corporation 


Buck dustproof chuck 


precision as all Buck “Adjust- 
Tru” chucks and can be used for 
either dry or wet work. 

Other chucks to be demon- 
strated at the Cleveland show in- 
clude: “Adjust-Tru” standard 
chuck models; power chucks; in- 
dependent jaw Meehanite chucks; 
and compensating power chucks. 
Circle Item 140 on postcard, page 263 


Push-Pull Tapper 


A push-pull tapper unit of the 
instant-reversing, speed-reduction 
type, made expressly for tapping, 
is being manufactured by the 
Supreme Products Corporation, 
Chicago, Ill. This unit can be at- 
tached to any portable drill. The 
speed-reduction ratio of 7 to 1 in 
the driving direction gives the 
operator more than adequate 
power to tap in all materials. 
Instant reversing means that the 
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direction of the tap can be re- 
versed without stopping the drill 
motor. Thus, the operator can 
move the tap into and out of the 
hole at will. In case chip accu- 
mulation hinders the movement of 
the tap, it can be backed out a 
few turns and then advanced 
again without stopping the motor. 

The housing of the unit is held 
in the fingertips, and any unusual 
strain is felt instantly. The tap 
stops when the fingers are re- 
leased, and runs in reverse when 
the rear housing of the tool is held 
or gripped. This arrangement is 
said to virtually eliminate tap 
breakage. The tapper will handle 
all taps up to the 5/16-inch size, 
and the five necessary collets are 


included with the unit. 
Circle Item 141 on postcard, page 263 


General Electric Rectifier 
Power Unit 


A 1540-ampere rectifier power 
supply unit, rated for 100 per cent 
duty cycle for the submerged-arc 
process, has been announced by 
the Welding Department of the 
General Electric Co., Schenectady, 
N. Y. This rectifier is designed 
for operation on a three-phase, 
460- or 575-volt input line (not 
reconnectable). The unit has an 
actual output range of 600 to 
1600 amperes and can be op- 
erated continuously. Its volt-am- 
pere characteristic limits the short 
circuit current. 

The input voltage is stepped 


Rectifier power unit announced by General Electric Co. 
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down by a bank of three trans- 
formers of the moving coil design, 
and then rectified by a bank of 
selenium rectifiers. The coils are 
motor-driven to provide remote 
current adjustment. 

The entire unit is cooled by 
two propeller type fans, powered 
by reversible, totally enclosed 
1/3-H.P. motors. Reversing fans 
serve to reduce maintenance costs 
and lengthen rectifier stack life 
by cleaning accumulated dirt 
from leading edge of stacks. Coils, 
with Class H insulation, are rated 
for 130 degrees C. temperature 
rise. Open circuit voltage is 78 
volts, and at full load the output 
is rated at 40 volts. 
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Lapmaster Equipment for 
Lapping Shoulder Faces 


Flat lapping of shoulder faces, 
as well as various other lapping 
operations, can be performed with 
Lapmaster equipment announced 


by the Crane Packing Co., Morton 
Grove, Ill. This equipment con- 
sists of a 12-inch grooved lap- 
plate mounted in the center of a 
24-inch lap-plate for use in lap- 
ping shoulder faces. The 12-inch 
lap-plate can be removed to per- 
mit lapping valve bodies and 
discs such as those used on 
Diesel locomotives. Valve bodies 
of this type have a protruding 
stud. The 12-inch lap-plate can be 
used for lapping the valve body 
with the stud, while the 24-inch 
lap-plate with conditioning rings 
is used for compressor discs and 
other flat parts. The same tooling 
arrangement can also be supplied 
to fit the new 36-inch Lapmaster. 

Lapmaster lapping machines 
are used to generate surface flat- 
ness to less than one light band 
and finishes to 2 micro-inches in 
short or large production runs. 
Typical applications are parts for 
engines, transmissions, adding ma- 
chines, tool and die equipment, 
and quartz crystals. 


Circle Item 143 on postcard, page 263 


Lapmaster equipped for lapping shoulder faces 
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Fig. 1. Stanley “Surform" tool 


Fig. 2. Diagram showing action 
of teeth of tool seen in Fig. 1 


Stanley Tool for Forming 
and Finishing Metallic and 
Non-Metallic Materials 


“Surform,” a newly developed 
tool for forming and finishing all 
types of surfaces, is being intro- 
duced by Stanley Tools, Division 
of Stanley Works, New Britain, 
Conn. This tool works excep- 
tionally fast when used like a rasp 
or file on all materials up to the 
hardness of mild steel, including 
wood, rubber, leather, fiberboard, 
plastics, copper, aluminum, lead, 
and other metals. 

Two models of this tool, one 
shaped and used like a hand plane 
and the other like a rasp, shown 
in Fig. 1, are available for a wide 
range of industrial jobs. These in- 
clude such applications as pattern- 
making; trimming-up castings and 
moldings; and finishing non-fer- 
rous products. The tool is said to 
be especially efficient in roughing 
or finishing all non-ferrous metals 
and wood. 

The cutting component of the 
“Surform” is a high-quality Shef- 
field steel unit having more than 
450 separate razor-sharp blades. 
Each cutting edge has a 35-degree 
angle and a semicircular throat 
through which chips and shavings 
pass, as shown diagrammatically in 
Fig. 2. In effect, every blade func- 
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HEAD WORK... ‘Saves time 
...controls 
and speeds 


= production |! 


Chart guides the operator in pre- 
selecting speeds and feeds for 
succeeding operations. It pro- 
vides a permanent record of tool 
diameter, speed and feed. 


Hydraulically pre-selects all 18 
feeds. Positive geared tap leads 
and feeds are quickly pre-set. 


This NEW modern head gives an accelerated pro- 
duction and an increase in accuracy of performance 
... the greatest advance in simple and positive 
control in Radial Drill history. 

Two convenient direct reading dials control the 
automatic shifting of sliding gears. While the tool 
is cutting, merely set the dials to the speed and feed 
for the next operation. As the spindle is stopping 
for inserting the next tool, the shifting is done 


hydraulically . . . directly, quietly and quickly. No 
other operations—no loss of time. Write for a preselacts all 36 
catalogs. eters are shown in large easy to 


sead 


: 


CINCINNATI 


BICKFORD CINCINNATI BICKFORD DIVISION 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 
OAKLEY, CINCINNATI 9, OHIO, U.S.A. 
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tions like a miniature block plane. 
Because depth of cut is controlled 
by the sharp blades, only light 
pressure need be exerted on the 
tool. 

Cuttings will not clog the blade, 
and it is said that when used on 
end grains of doors or plywood, 
the tool will not chip the edges. 
When the cutting strip is worn, it 
can be easily and inexpensively re- 


placed. 
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Starrett Color-Identified 
Hack-Saw Blades 


A complete line of power and 
hand hack-saw blades, developed 
and production-proved in the 
Starrett metallurgical and produc- 
tion testing laboratory, has just 
been announced by the L. S. Star- 
rett Co., Athol, Mass. These 
blades, together with a complete 
line of hand measuring and pre- 
cision instruments, will be exhib- 
ited at the National Metal Show. 

Starrett “Redstripe” SM special 
alloy, high-speed steel power and 
hand blades combine new devel- 
opments in heat-treating with the 
long-wearing quality of special 
high-speed steel. They are spe- 
cially tempered for extra tough- 
ness and high-speed cutting of 
hard materials. 

Starrett “Greenstripe” Safeflex 
welded-edge power blades and 
hard-edge flexible backhand 
blades will be exhibited. The 
power blades are double welded 
to make them shatterproof, safer, 
straighter-cutting, longer- 
lasting. They are particularly rec- 
ommended for tough alloy steels, 


multiple cutting, or interrupted 
cuts. The hand blades combine a 
hard cutting edge and flexible 
back to make them virtually un- 
breakable. 

Starrett “Bluestripe” selected, 
high-speed steel power and hand 
blades are specially heat-treated 
for high-speed production sawing 
of hard-to-cut metals like high al- 
loy steel, stainless steel, phosphor 
bronze, tool steel, rails, Allegheny 
metal, chrome steel, Monel metal, 
etc. These blades are also recom- 
mended for general-purpose cut- 
ting. 
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Apex Tool-Holder and 
Carbide Tip 


A special quick-change _tool- 
holder for planers and a specially 
designed 2-inch diameter Carbo- 
loy 370 carbide button type cutter 
have been developed by Apex 
Tool & Cutter Co., Shelton, Conn. 
They are used to take 5/8-inch 
deep cuts on 12- by 48-inch Mee- 
hanite test blocks at a feed of 
0.060 inch, with the planer table 
traveling at a speed of 300 feet 
per minute. A complete cut was 
made across the entire casting 
with no breakouts and practically 
no perceptible wear on the car- 
bide tool. The straight, rear lock 
holder employed permits fast tool 
indexing without removing the 
holder from the planer clapper- 
box. Tool bits of other shapes, 
either with carbide tips or of high- 
speed steel can be changed in the 
holder without removing it from 
the machine. 

Circle Item 146 on postcard, page 263 
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Hack-saw blades announced by the L. S. Starrett Co. 
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[Magnetic switch developed by the 
Doelcam Division of the Minne- 
apolis-Honeywell Regulator Co. 


Magnetic Switch for 
Assembly-Line Automation 


A switch, operating on the 
“proximity” principle, to keep tabs 
on moving metal parts has been 
developed by the Doelcam Divi- 
sion of the Minneapolis-Honey- 
well Regulator Co., Boston, Mass. 
This switch is said to work like a 
“magnetic detective” in locating 
objects containing iron which 
move on assembly lines; in liquids; 
and even the moving parts of au- 
tomatic machine tools. The switch 
has no moving parts and there is 
no physical contact with the 
work-piece. Detection is accom- 
plished by passing the object 
through a magnetic field set up 
directly in front of the sensing end 
of the switch. A signal flows 
through the magnetic circuit of 
the switch and operates a re- 
motely located electrical control 
relay. This relay can be triggered 
up to ten times per second. 

The sensing poles in the switch 
are designed to detect metal ob- 
jects within one-eighth of an inch 
of its face. In the case of machine 
tool operation, the switch cannot 
be set off by falling metal chips. 
It operates on 115-volt current. 

Circle Item 147 on postcard, page 263 
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Quick-change tool-holders made by Apex Tool & Cutter Co. 
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Machining time— 
cut 40%! 
Grinding time— 
cut 50%! 
_ Grinding wheel cost— 
cut 25%! 


Wouldn’t you welcome savings like these? S. K. F. Industries, 
Inc. does, and their happy secret is shown above in an action 
shot of their Monarch 16” Series 61 Lathe with Keller controls 
turning circular form tools from the solid. The figures contrast 
present against previous production on conventional machines, 
so widely and wastefully used for this work, 


Point is, instead of leaving large amount of stock for final 
grinding, S. K. F. finds that accuracy of new Monarch with 
Keller controls enables them to turn and shape directly from 
the solid within about .0005” of finish size. And less-skilled 
operators can machine them faster—before less grinding. 


You can't miss savings like these! Challenge us to deliver 
you better production whatever you turn—and prove it... 


The Monarch Machine Tool Company, Sidney, Ohio 


4 While flat templates are 
generally employed with 
Keller controls, S. K. F. 
achieves the necessary high 
accuracy by so positioning 
master work pieces be- 
tween centers that stylus 


follows sharp edge of gash 
in form tool master. An- FOR A BETTER TURN FASTER 
other savings. ..» TURN TO MONARCH 
For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—243 
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NOW OVER 


Starrett 


FLAT STOCK 
and DIE STOCK 


FOUR HARDENING TYPES 
No. 497 Air Hardening (Non Deforming) 
No. 496 Oil Hardening (Non Deforming) 
No. 495 Oil or Water Hardening 
No, 495 Water Hardening 


Flat Stock comes in 18” lengths, Die Stock in 
36” lengths. Thicknesses from Y%, to 3”. 


Now it’s easier than ever to save time and money by using Widths from 14" to 14”. Each piece marked 
Starrett Precision Ground Die Stock and Flat Stock. With over for type and size and individually packaged 


in protective envelope. 
1000 sizes available, you can make a// your machine and fixture 


parts, special tools and gages, stamps, dies, cutters, templates 
this sensible, money-saving way. 
Just think what it means... no time lost hunting up stock — no 


4 slow and costly grinding to size. Just lay it out and saw it out. Four NEW’ FOLDER 


‘1. oil d and WALL CHARTS 
types — air, oil, oil or water and water hardening — let you 3B catalog folder, desk chart 
choose the hardening characteristics that fit your specific needs. and wall chan: Set all ae and 

Your Industrial Distributor has it. Specify Starrett to get the wide Write for free copy. Address Dept. py, 
choice of sizes. L. S. STARRETT COMPANY 


ATHOL, MASSACHUSETTS 


NDUSTRIAL 


OistTRiBuTOR 


HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
INDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 


SINCE 1880 
HACKSAWS + WHOLESAWS + BAND SAWS BAND KNIVES 


WORLD'S GREATEST TOOLMAKERS 
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HOW MANY WIRES CAN BE PACKED INTO A CIRCULAR CONDUIT? 


By Jacques DutKa 
Norden-Ketay Corporation and Columbia University 


Editor’s Introduction — The number of circles that can be inscribed within an enclosing circle of a given diameter 
ts of considerable importance in many engineering applications. One typical mechanical application involves determining 
how many circular rods or wires can be packed into a tube or conduit. If a graphical method is used in the solution of this 
problem, it will be, at best, tedious; empirical methods, or the use of tables based on empirical formulas, may be quicker, 


but are limited in accuracy. 


A rational mathematical approach has been developed by Dr. Dutka to the general solution of those three cases of 
greatest practical interest, namely, when the wires are packed around a central core of one wire, two wires, or three wires, 


as shown in the diagram. 


The data given in the table for each of the three cases cover a sufficient range for most purposes. However, for those 
interested in knowing how the data were computed and how data outside the range of the tables may be computed, Dr. Dutka’s 


work te published herewith in its entirety. 


Suppose a bundle of wires of uniform circular cross-sections is packed 
into a conduit of circular cross-secti Let the outside radius of a wire 
be unity and let the inside radius of the conduit be denoted by R, so 
that R is also numerically equal to the ratio of conduit diameter to wire 
diameter. It is the object of this article to furnish at least partial answers 
to several questions: 

1. How many wires can be packed into a conduit of a given radius R 

if the wires form certain pre-assigned patterns? 

2. What is the minimum size conduit required to contain a given 

number of wires if the wires form certain pre-assigned patterns? 

3. What is the maximum number of wires which can be packed into 

& conduit of radius 2 if the pattern of the wires is unrestricted? 


Case I: Single-Wire Central Core 


In the diagram is shown a conduit consisting of a single-wire central 
core surrounded by layers of other wires in the densest possible packing. 
The centers of the wires form equilateral parallelograms of interior 
angles 60° and 120°. Geometrically, the problem of finding the number 


Three possible arrangements of wires packed into a 
conduit around a central core. (Left) Single-wire core; 
(center) two-wire core; and (right) three-wire core 


of wires in a conduit of radius R in this arrangement is equivalent to 
finding the number of vertices of parallelograms which lie in or on a 
cirele of radius R —1 whose equation is z? + y? = (R—1)*. The trans- 
formation z = 2u+v, y = «/3 » reduces the geometric problem to 
finding the number of lattice points (points whose coordinates are 
integers) in or on the ellipse u? +uv +e? = (R —1)?/4. 

It can be shown* that the number of representations in integers of a 
positive integer n by the quadratic form Q= u* +ur + is 6H(n), where 
H(n) is defined as the excess of the number of divisors of n of the form 
3m+1 over the number of divisors of n of the form 3m+2. Thus, if 
Ni(R) denotes the number of wires within the circular conduit of radius 
R in the arrangement described above, then 

Niu(R) = 1 +62 A(n) 
n 


where the sum on the right is taken over all integer values of n which 
satisfy the inequalities 1 <n <(R-—1)2/4. To put this result in a 
more tractable form, let A = (R—1)2/4 and let [z] be defined as the 
largest integer which does not exceed x. Now [A/(3m+1)] is the number 
of integers which do not exceed A and which are divisible by 3m+1, 
while [A/(3m+-2)] is the number of integers which do not exceed A and 
which are divisible by 3m+2. Hence the above equation may be put in 
the form 


N(R) =1 +6 {[4] -[4]+[4] 


where the series on the right is finite. 
From this formula, for R = 5and A = (5-—1)3/4 = 4, 


which agrees with the total in the table for Case I when R = 5. 


* See Dickson, Introduction to the Theory of Numbers, Chicago, 1929 


For large R, a direct evaluation of Ni(R) is tedious and an asymptotic 
formula may be preferable. Such a formula may readily be obtained by 
a method due to K. F. Gauss. In the initial configuration described 
above, the area of the region covered by equilateral parallelograms 
whose lower left-hand corner is in or on the circle z*+y? = (R—1)? 
is Ni(R) +2 3. The area of the smallest circle centered at the origin 
which encloses this region is r (R —1+24/3) 2 and the area of the larg- 
est circle centered at the origin which is included in this region is 
@(R—1—2/3)?. Hence it follows that 


< Niu(R) +273 < (R~-1+2/3)? and so for large R 
Ni(R) ~ (R —1)? so that N(R) is approximately equal to 
0.907 (R (2 


If the number of wires in a conduit is fixed and the configuration is as 
described above, then the size of conduit required to contain these wires 
can be found approximately by inverse interpolation in (2) and more 
exactly by inverse interpolation in (1) above. 


Case II: Two-Wire Central Core 


Another common arrangement in wire packing is the case where there 
is a central core in the conduit consisting of two contiguous wires, the 
core being surrounded by ee of other wires in the densest possible 
packing as shown in the 

N(R), the number of wires in a conduit of radius R in this arrange- 
ment is equal to the number of vertices of parallelograms which lie on 
or in the circle (x —1)?+3* = (R-—1)%. As in Case I, the transformation 
z = 2u+v, y = V3 vis used. Then N2(R) is equal to the total number 
of solutions in integers of the equation 4u* +4us+4 —4u —27+1 = 
2m+1, where m assumes all integral values satisfying the inequalities 
1 < 2m+1 <(R-1)%. Let 2u =2s+t+1 and » = then the last 
equation reduces to ##+32 = 2m+1 and it can be shown* that the 

of tati of 2m+1 by the quadratic form #+32 
is 2H(2m+1). Hence, 


= 22 A(2m+1) 
m 


where the sum on the right is taken over all integral values of m satisfying 
the inequalities 1 < 2m+1 < (R—1)%. 

Now if fis a positive odd integer, then H(24 +f) = 0 or H(f) according 
as k is odd or even. It follows that 


[4A] [A] 
r=] T= 
and then, as in Case I, 


where the series on the right are finite. 
From this formula, for R = 5and A = 4, 


+[+]} 


= 2(16-8 +4-3 +2-2 41-1 41-1 +1} 


-2{4-2+1) 
which agrees with the total in the table for Case II when R = 5. 


If the number of wires is fixed, then the size of conduit required in 
this configuration can be found by inverse interpolation in (3). 
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Case III: Three-Wire Central Core 


The final case which will be considered is one in which three mutually 
contiguous wires form a central core in the conduit, the core being 
surrounded by layers of other wires in the packing, as 
shown in the diagram. 


Number of Circles Enclosed Within an 


Enclosing Circle for Central Core Con- 
sisting of One, Two, and Three Circles 


Let Ns(R) denote the number of wires which on be packed into a 
circular conduit of radius R. N3(R) ia equal to the number of vertices 
of parallelograms which lie in or on the circle (e—1)? + (y—1/ V3)? 
= (R—1)*. Again using the transformation = 2u ++, y= 
is seen to be equivalent to the total number of solutions in integers of the 


R = Large Diameter 


equation 12u* +12ue +12e? —12u—12v+4 = 4(3m+1) where m takes on 
all integral values satisfying the inequalities 1 < 3m+1 _< 3(R —1)3/4. 
Let » = —i and 2u = (s+f+1) then the last equation reduces to 


(3t+1)2 +38? = 4(3m+1). Now it can be shown* that the number of rep- 
resentations of 4 + (3m-+1) by the quadratic form @ + 3s? is 6H 4(3m +1) 
and, rejecting those representations in which { = 3i+2, the number of 


solutions is 3H4(3m+1). Now H4(3m+1) = H(3m+1), 80 that for 


Na(®), 
Na{R) = 3 (3m+1) 
m 


where the sum on the right is taken over all integral values of m satisfying 
the inequalities 1 < 3m+1 < 3(R—1)2/4. Now H(3k+2) = 0 where & 
is a non-negative integer and H(34p) = H(p) where p is an integer 
which is not divisible by 3. It follows that 


[A] f 
and then, as in Case I 


Small Diameter 
(See footnote) Nurnber of 
Circles Enclosed 
Range of R Including Core 
from 
(but not including) 
CASE I: ONE-CIRCLE CENTRAL CORE 
3 4.464 7 
4.464 5 13 
5 6.292 19 
6.292 7 31 
7 7.928 37 
7.928 8.211 43 
8.211 9 55 
9 9.718 61 
9.718 10.165 73 
10.165 ll 85 
11 11.392 91 
11.392 11.583 97 


where the series on the right are finite. 


CASE II: TWO-CIRCLE CENTRAL CORE 


From this formula, for R = 5and A = 4, 


wo 


= 3{12-6 +3-2 +1-1} -—3{4-2 41} =12 


which agrees with the total in the table for Case III when R = 5, 
If the number of wires is fixed, then the size of conduit required in 
this configuration can be found by inverse interpolation in (4). 


Densest Packing of Wires 


The general problem of determining the densest possible packing for 
a given number of wires or for a given size conduit has not been solved — 
at least so far as is known to the writer. non 
direction is the following result: 

If M(R) denotes the maximum number of wires which can be ain 
into a circular conduit of radius R, R > 2, then 


(5) 


—— (R-1)* < 


While this remark is not very useful, the table that follows may be more 
helpful in this regard. Here n denotes the number of layers surrounding 
the central core in the densest possible packing, while R denotes the 
radius of the conduit which circumscribes the configuration consisting 
of the central core plus n layers of wires, each wire having a radius of r- 
For instance, if twelve wires are to be packed into a conduit, it is 


evident that a central core of three wires will yield a more efficient 
packing than any of the other cases, etc. 


2 2.732 2 
2.732 3.646 4 
3.646 4 8 
4 4.606 10 
4.606 5.359 14 
5.359 5.583 18 
5.583 6 22 
6 6.196 24 
6.196 6.568 26 
6.568 7.083 30 
7.083 7.245 34 
7.245 7.557 38 
7.557 8 42 
8 8.550 48 
8.550 8.810 52 
56 
60 
64 
9.660 9.888 70 
9.888 10 74 
10 10.539 76 
CASE III: THREE-CIRCLE CENTRAL CORE 


Conduit Radii R to Contain M(R) 
Wires in n Layers 


Number of Wires 
M(R) in n Layers 
Plus Core 
M(R) =3n? +3n +1 
M(R) =3n? +5n +2 


Conduit Radius R 


R=(2n+1)r 
R=(2n+2)r 


=(2n+1+2/ V3) r| M(R) =3n? +6n+3 


R=(2nt1+V2)r | M(R) =3n?+7n+4 


t Fejes Téth, Lagerungen in der Ebene auf der Kugel und,im Raum, 
Berlin, 1953, pp. 67, 93. 


Ratio R of enclosing circle di ter to di 
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e 2.155 3.309 3 | 
4.055 5.163 12 
5.163 5.619 18 
Central Core PC 5.619 6.033 21 | 
6.033 6.773 27 
Two contiguous wires. . 7.110 7.429 36 ‘ 
Three wires forming an 7.429 8.024 42 | 
equilateral triangle... 8.024 8.572 48 
Four wires forming 8.572 9.083 54 
9,083 9.326 63 | 
9.326 10.018 69 
2 — 10.018 10.238 75 | 
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7 ways to increase 
$§|your production 


Three new features on all Ex-Cell-O Way Machines 
give even greater production and precision 


The diagrams at left tell a story. 


Ex-Cell-O Way Machines using standard components in the combinations 
illustrated perform precision boring, turning, facing, grooving and 
chamfering operations economically and quickly. They take large work 
pieces in stride—the spindles move to the work. 


In each machine three new features assure long life, dependable opera- 
tion, and exceptional accuracy. 


The features: (1) ways are hardened and ground, (2) slides are fully 
supported the length of the stroke, (3) hydraulic control panels give a 
wide range of automatic cycles. 


Write Ex-Cell-O in Detroit for further information. Better still, call in an 
Ex-Cell-O representative. 


EX-CELL-O 


FOR 
PREC/SION 
CORPORATION 


DETROIT 32, MICHIGAN + Manufacturers of Precision Machine Tools « Grinding Spindles * Cutting Tools 
© Railroad Pins and Bushings © Drill Jig Bushings © Aircraft and Miscellaneous Production Parts * Dairy Equipment 
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Whitman & Barnes Carbide 
Die Drills and Short-Length 
Power Drills 


Whitman & Barnes, Plymouth, 
Mich., have announced a com- 
plete line of carbide die drills 
specifically designed for drilling 
hardened die steel. According to 
the manufacturer, these drills, see 
Fig. 1, permit hardened parts to 
be economically salvaged without 
annealing, reworking, or rehard- 
ening. They can be used for cut- 
ting through hard outer cases and 
for drilling intricate parts that 
have been hardened. These drills 
are available in sizes from 1/16 
to 3/4 inch. 

Whitman & Barnes have also 
brought out a series of short- 
length power drills like the one 
shown in Fig. 2. These drills are 
available in fractional and wire 
gage sizes and have the same 
specifications as screw machine 
drills except for their specially de- 
signed, heavier webs which make 
them particularly suitable for use 
in portable machines. 

These short-length power drills 
are said to withstand considerable 
strain and will drill successfully 
where full-length drills may fail. 
They are recommended for drill- 
ing operations on truck and auto 
bodies, and for drilling sheet 
metal and stainless steel. 


Circle Item 148 on postcard, page 263 


Ceramic shapes used for deburr- 
ing operations, announced by 
American Lava Corporation 


Ceramic Material for 
Deburring and Burnishing 


A deburring agent for machined 
or stamped metal parts and sheet 
metals such as aluminum has 
been discovered in AlSiMag 491 
ceramic announced by American 
Lava Corporation, Chattanooga, 
Tenn. Faster, cleaner operation 
is said to be possible when this 
material is used since it does not 
load up with metal, and high 
speeds do not produce adverse 
effects. Exceptionally long tool 
life has also been experienced 
when this ceramic material is used 
for deburring operations. The ma- 
terial also has a remarkable ability 
for producing a keen edge on pre- 
cision tools—even those made of 
carbides. 


Fig. 1. Whitman & Barnes carbide die drill 


Fig. 2. Short-length power drill made by Whitman & Barnes 
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Parts can be custom-made in 
desired shapes for deburring or 
sharpening in diameters ranging 
from 1/2 inch to 3 inches. 
AlSiMag 491 is a fine-textured, 
vitreous ceramic of the alumina 
type. It is extremely hard (meas- 
uring more than 9 on Mohs’ scale), 
and its strength and durability 
make it particularly suited for a 
wide range of applications. 

Circle Item 149 on postcard, page 263 


Power feed applied to turret drill 


Burgmaster Power Feed for 
Turret Drill 


An infinitely variable power 
feed with a range of 1/2 inch to 6 
inches per minute has been 
brought out by the Burg Tool 
Mfg. Co., Gardena, Calif., for use 
on its hand-operated Burgmaster 
turret drills, Models 2A, 2B, and 
2BR. This feed can be installed at 
the plant on new equipment or— 
in two to three hours—on ma- 
chines in the field. 

When using the power feed, the 
tool is first brought to the work by 
operating the feed-wheel. The 
starter button is then pressed to 
engage the feed. Engagement is 
effected through an electric clutch, 
which is automatically disengaged 
when the depth stop-screw for a 
particular spindle contacts the 
stop-bar. Feed is adjusted either 
before engagement of the clutch 
or while the cutting tool is in the 
work by turning a knob which 
varies the rate of feed according 
to a graduated scale. The unit has 
sufficient power to drive a 3/4- 
inch drill in mild steel at good 
production rates. 

Circle Item 150 on postcard, page 263 
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Matching metal to job with Bridgeport alloys 


These intricate bamboo-design table legs are machined 
from Bridgeport Alloy #6 Free-cutting Brass Rod. 

Table rim is formed into circle, then soldered. For this 
part, Bridgeport supplies Yellow Brass strip in a soft temper 
for bending. 

Tables made by I. W. Arm Works, New York, for Jeral 
Brass Products, New York, N.Y. 


For machined parts with a furniture finish... 


Bridgeport HIGH 1.Q.: rod 


When finish is a factor — as in these unusual machining to match the right metal to your product or design. For 
jobs — it’s important that you choose the alloy with brass, copper or aluminum, call or write your Bridgeport 
exactly the right combination of physical properties. Sales Office today. They'll also be glad to arrange for 
Bridgeport’s wide range of quality alloys and technical Bridgeport Technical Service on your metals and 
experience in practical production problems make it easy methods. 


*High Inner Quality 


BRIDGEPORT BRASS 


Offices in Principal Cities * Conveniently Located Warehouses 
Bridgeport Brass Company, Bridgeport 2, Connecticut *« In Canada: Noranda Copper and Brass Limited, Montreal 
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Bryant Face Squareness 
and Concentricity Gage 


Combination face squareness and 
concentricity gage manufactured 
by the Bryant Gage & Spindle Di- 
vision, Bryant Chucking Grinder 
Co., Springfield, Vt., shown in use 
checking aircraft cylinder hold- 
down bolts. Three simultaneous 
checks are made. These are: 
checking size of three 7/16—20 
NF threads; checking concentric- 
ity of 0.435- to 0.434-inch diame- 
ter in relation to thread; and 


checking under face squareness 
of bolt-head bearing surface in 
relation to thread. A ball slide 
follower attachment used with the 
gage compensates for thread pro- 
gression as the work is turned. 


Circle Item 151 on postcard, page 263 


Schrader Plastic Blow Gun 


Plastic blow gun No. 560, 
brought out by A. Schrader’s Son, 
Division of Scovill Mfg. Co., Inc., 


Brooklyn, N. Y., for use in ar- 
senals, chemical plants, and manu- 
facturing departments where elec- 
trical disturbance or scratching is 
a safety problem. The light weight 
of the plastic gun is also a fatigue- 


Worthington Power-Operated Welding Positioner 


Power-operated bench Model 1P 
welding positioner brought out by 
the Worthington Corporation, 
Plainfield, N. J. This positioner is 
especially adapted for positioning 
small work in shops and educa- 
tional or industrial laboratories. 
Variable-speed drive table rota- 
tion and accurate worm-and-seg- 


ment hand tilting facilitate weld- 
ing, hard surfacing, assembling, 
repairing, grinding, and similar 
operations by positioning work to 
the best advantage for the opera- 
tor. Disengaging the clutch pro- 
vides free wheeling whenever de- 
sired. 

Circle Item 152 on postcard, page 263 


reducing factor where repetitive 
operations tend to tire operators. 
Other features are simplicity and 
durability of parts, free flow of air, 
functional design with comfort- 
able grip, and positive control 
over direction of air blast. Parts 
are quickly replaceable and inter- 
changeable. Available in 1/4-inch 
thread size. 


Circle Item 153 on postcard, page 263 


Wheelco Non-Indicating 
Potentiometer Type 
Controller 


Wheelco 150 series non-indicating 
controller of the potentiometer 
type offered by the Barber-Colman 
Co., Rockford, Ill., for control ap- 


plications encountered in batch 
process work. This controller em- 
ploys a circuit in which the un- 
known voltage is connected in 
opposition to a known voltage 
with any difference used to actu- 
ate the control circuit. When the 
voltage output of the sensing ele- 
ment reaches a value giving null 
balance, no current flows to the 
reactor, and the thyratron is “cut 
off.” In this manner, the circuit to 
the control relay is de-energized. 
The Model 151 “Amplitrol,” not 
shown, is a simple on-off control- 
ler for those applications where 
transfer lag and dead time can be 
reduced to a negligible value and 
the simplest of control forms 
made usable. The Model 152 is an 
“anticipatory” time-proportioning 
controller which compensates for 
system inertia. time-constant 
network within this controller 
causes a control device to go to 
the “off” position slightly before 
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1. Cures “stick-slip’ or “jumpy table”. When a 
table gets the “shakes’’, especially after it has 
just reversed or when the load is heavy and the 
speed slow, it’s probably suffering from “stick- 
slip”. Remedy—Sunoco Way Lubricant®. Special 
polar compounds in Sunoco Way Lubricant 
form a friction-reducing film that keeps a table 
sliding smoothly under all operating conditions. 


2. Doesn’t squeeze out. When you use a heavy oil 
as a way lubricant, you must use a lot of oil to 
maintain a thick enough film. But, heavy oil 
squeezes out if the table sits in one position very 
long. You have a tough time getting the table mov- 
ing again. Protected by the tenacious thin film 
formed by Sunoco Way Lubricant, the machine 
can be idle for a week and it will start easily. 


WHY SUNOCO WAY LUBRICANT CAN HELP 
CURE YOUR MACHINING PROBLEMS 


3. Protects expensive ways. Badly scored or 
pitted ways, caused by inadequate way lubrica- 
tion, result in lost production and expensive re- 
pairs. The high film strength of Sunoco Way 
Lubricant eliminates the danger of metal-to- 
metal contact, the chief cause of scoring and 
way wear. Excellent metal-wetting and non-cor- 
rosive properties eliminate rusting and pitting. 


For the lubrication of slides 
and ways on this machine, 
we recommend the use of 


SUNOCO WAY LUBRICANT - 


@ product of 
SUN OIL COMPANY 


4. Approved by more than 55 machine-tool 
builders. Every major machine-tool builder has 
tested Sunoco Way Lubricant. It is always ap- 
proved. In fact, to assure maximum efficiency of 
their product, many manufacturers ship a supply 
of Sunoco Way Lubricant with each machine. 
We'll be glad to send you the list of manufac- 
turers who have approved Sunoco Way Lubricant. 


For more information, see your Sun Representative, or write SUN OIL COMPANY, Philadelphia 3, Pa., Dept. M-10. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. ©SUN OIL CO. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO and MONTREAL 
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the normal “off” point is reached; 
likewise, the “on” cycle starts 
slightly ahead of the normal con- 
troller “on” point. The contact 
rating of the new Wheelco 150 
Series Amplitrol is 6 amperes at 
115 volts alternating current and 
3 amperes at 230 volts alternating 
current. Sensitivity of the instru- 
ment is 75 microvolts for all scale 
spans. The fixed cycle time of the 
Model 152 is approximately 18 
seconds. 


Circle Item 154 on postcard, page 263 


Lock-Nut for Jet Engines 


“Flexloc” self-locking _lock-nut 
for use at elevated temperatures 
up to 1200 degrees F. introduced 
by Standard Pressed Steel Co, 
Jenkintown, Pa. This lock-nut, 
designated 119FW, is intended 
primarily for aircraft use. It has 
the high temperature and corro- 
sion resistance necessary to main- 
tain tensile strength and _ resist 
galling and seizing after sustained 
exposure to high temperatures. 
This one-piece, all-metal lock-nut 
has a 12-point external wrench 
section and can be used in jet- 
engine manifolds, afterburners, 
and similar high-temperature ap- 
plications. The slotted locking col- 
lar of the lock-nut is squeezed in 
slightly during manufacture. As 
the nut is threaded onto a bolt, 
the collar segments expand. 
Spring tension of the segments 
holds the nut securely in place 
even under severe vibration. 
Available in standard sizes from 
No. 10 through 1/2 inch in diam- 
eter. It is made of AMS 5735 
stainless steel and is silver-plated. 


Circle Item 155 on postcard, page 263 
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Kendex Turning, Profiling 
and Chamfering Tool 


Kendex tool Style KSDN, de- 
signed for turning, profiling, and 
chamfering in either direction, 
announced by Kennametal Inc., 
Latrobe, Pa. This tool has the 
same general shape as a style “D” 


brazed-tip tool and is available 
with either a 7-degree positive or 
a 5-degree negative back rake. 
Both types feature square throw- 
away indexable inserts. A choice 
of two styles of inserts is avail- 
able for both the positive and the 
negative rake tool-holders. They 
are: 1. Utility—ground top and 
bottom. 2. Precision—all surfaces 
ground. Precision inserts can be 
indexed to within plus or minus 
0.001 inch. Kennametal seats are 
furnished with all tools. Chip- 
breakers that are said to provide a 
wider effective range of applica- 
tions than any mechanical chip- 
breaker previously developed are 
also available. 


Circle Item 156 on postcard, page 263 


Universal Type Load Cells 


Baldwin SR-4 universal type load 
cells available in 50-, 100- and 
200-pound capacities which have 
been announced by Baldwin- 
Lima-Hamilton Corporation, Phil- 
adelphia, Pa. Reduced substan- 
tially in size and designed with 
linearity (within plus or minus 
0.10 per cent), they have been 
improved over previous models. 
The new U-1-B cells—in which the 
principle of the bonded resistance 
wire strain gage is utilized—are 
now 3 1/4 inches in height and 
3 1/2 inches in diameter, permit- 
ting more compact SR-4 electronic 
weighing and contro] systems. 
The former height of SR-4 cells for 


measuring tension and compres- 
sion loads was 5 3/4 inches and 
the diameter 4 inches. 


Circle Item 157 on postcard, page 263 


Scully-Jones Improved 
Drill Stop 


Drill stop of improved design for 
positive control of depth of hole 
brought out by Scully-Jones & 
Co., Chicago, Ill. This stop is made 
for precise depth control of oper- 
ations such as drilling and ream- 
ing on turret lathes, radial drills, 
and other drilling machines. It 
will stop against a fixture bushing 
or the face of the work with de- 
pendable accuracy. Micrometer 
adjustment is obtained by the 
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Welsbach High Pressure 
Service Gas Valve with 
Revere Arsenical 
Bronze Stem. 


REVERE 


Deep-Drilling Brass Rod 


Increases Tool Life over 
200% for Welsbach 
Why not try it yourself? 


In the manufacture of valves the Kitson Division of The Welsbach 
Corporation, Philadelphia, Pa., has to deep-drill brass rod. Originally 
the rod was free-machining brass. However, when Revere discovered 
the extent of the drilling it was suggested that our Mixture 252, 
Deep-Driiling Brass, would be preferable. This was tried, and the 
machine shop foreman reported that tool life was increased over 
200%. In one item it is possible to bore with a single operation, 
against the former practice of withdrawing the drill three times in 
order to clear the chips. Revere’s Deep-Drilling brass produces 
very small, easily cleared chips. 


Another item is a high pressure gas valve, with a cast bady and 
brass rod stem. The rod was changed to arsenical bronze, which 
costs a bit more, but it ended flaking and galling between stem and 
seat, and materially reduced rejects. Still another instance of Revere 
service concerns a hot water heater relief valve. The original model 
was cut out of bar stock. We suggested a high leaded brass tube, 
hexagon outside, round inside. This greatly reduces machining, has 
a better surface, and a better seat. Costs more by the pound, but 
saves more by the piece. 


Revere salesmen and Technical Advisors are always glad to 
collaborate in seeking ways to save money and improve products. 
Perhaps we can help you! 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, U1; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; 
Newport, Ark.; Rome, N. Y. Sales Offices in Principal Cities, Distribu- 
tors Everywhere 


Welsbach Temperature- 
Pressure Relief Valve. 


Pressure Relief Vaive 
for water heaters. 


Welsbach Emergency Gas 
Shut-Off Valve, automatic, 
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combination of a new precision- 
calibrated, quick-lock nut and a 
reference line on the threaded 
body of the tool. Standard drill 
stops are available in eight sizes 
to accommodate drills up to 1 1/2 
inches in diameter. 


Circle Item 158 on postcard, page 263 


Thor “‘SpeedPolisher”’ 


“SpeedPolisher” equipped for 
both polishing and sanding an- 
nounced by the Thor Power Tool 
Co., Aurora, Ill. This tool weighs 
only 4 1/2 pounds equipped with 
a large offset handle and a remov- 
able side handle. It is suited for 
wood sanding and polishing, and 
for fast application of standard 
cleaners in polishing operations. 
The tool is supplied complete with 
all necessary accessories for pol- 
ishing and sanding, as well as a 
3/8-inch geared chuck for drill- 
ing. A wide assortment of basic 
accessories is available. 


Circle Item 159 on postcard, page 263 


Ross Sequence Valves for 
Controlling Air Circuits 


Sequencing type valves for con- 
trolling air circuits introduced by 
Ross Operating Valve Co., Detroit, 
Mich. The TD and WV sequence 
valves provide for a preset pattern 
of operations to be automatically 
carried out by a machine after the 
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operator initiates the cycle. Cylin- 
ders can be sequenced by position 
or time and their action inter- 
locked in the circuit. Three types 
of valve heads contro] these 
valves. MV remote-control valves 
have immediate actuation and im- 
mediate reversal. The TD se- 
quence valves have delayed actu- 
ation and immediate reversal, 
while the WV sequence valves 
have immediate actuation and de- 
layed reversal. Available models 
include straight-way and three- 
way, normally opened and nor- 
mally closed valves. They are pro- 
vided for in-line mounting in 
1/4-inch to 1 1/4-inch sizes. 


Circle Item 160 on postcard, page 263 


Micro-Adjustable Boring 
Tools 


Micro-adjustable boring tools of 
line employing indexable carbide 
tips which are thrown away when 
all cutting edges (up to 8 per tip) 
are dull. These tools, introduced 
by the Wesson Co., Ferndale, 
Mich., are fitted with a vernier- 
screw adjustment for controlling 
the diameter of cut. The circular 
dial has twenty graduations, each 
representing a total of 0.001 inch 
adjustment. A_ built-in  chip- 
breaker is provided which also 
serves as a clamp for the boring 
tip. Serrations on the clamp pro- 
vide adjustment for positive chip 
control. This line of boring tools 
permits the use (with changes of 
only minor parts) of round, square, 
and triangular inserts. Relief- 
grinding below the cutting edge is 
avoided in these tools by locating 
the cutting edge of the tip slightly 
above center. This type of tool, 
using a special anvil-locator, is 
adaptable to internal (American 
screw) threading operations, using 
60-degree triangular inserts. 

Circle Item 161 on postcard, page 263 
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Williams Midget Wrench 


“Midget Superrench” of un- 
usually thin and slim design 
brought out by J. H. Williams & 
Co., Buffalo, N. Y., to extend the 
range of opening sizes of their 
15-degree-75-degree line to in- 
clude 9/16- and 5/8-inch sizes. The 
line now carries thirteen sizes with 
openings from 3/16 to 5/8 inch. 
Both heads have the same open- 
ing size. These wrenches are espe- 
cially adapted for making delicate 
adjustments in close quarters. 
They are drop-forged from se- 
lected alloy steel, heat-treated, 
and chrome-plated over nickel. 


Circle Item 162 on postcard, page 263 


Spindle Locator Plate for 
Drilling and Tapping Heads 


Spindle locator plate designed 
to convert fully adjustable uni- 
versal joint drilling and tapping 
heads made by Errington Me- 
chanical Laboratory, Inc., Staten 
Island, N. Y., to controlled jig- 
bored, fixed-center heads. The lo- 
cator plate can be adapted to the 
1/4-, 1/2- and 29/82-inch capacity 
heads. The plates are made of 
sand-cast aluminum, turned ll 
over, jig-bored to specific job re- 
quirements, and fitted with bush- 
ings. They are interchangeable 
with the standard locator arms of 
Errington universal joint heads. 


Circle Item 163 on postcard, page 263 
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Announcing ... the Modern Succe sO? 


to the Mechanical : mit Switch 


10 
> 
MODEL 1-271 
Shown % size 
@ NO MOVING PARTS 
Has no electrical contacts 
or moving parts 
@ WEAROUT PROOF 
Uses no vacuum tubes or other 
components of limited life 
@ NO MECHANICAL LINKAGES _ 
Requires no physical contact 
with workpiece “Doe lea 
@ FAST RESPONSE TY 
Will operate up to 10 times PROXIMI SWITCH 
per second 
MECHANICAL AND ELECTRICAL FAILURES ELIMINATED 
@ POWER REQUIREMENTS The Doelcam Proximity Switch detects the presence of ferrous 
Conventional 115 volts objects without requiring physical contact. It’s a newly developed 
° ° 60 cycle source magnetic device containing no moving parts. Detection is accom- 
plished as the object passes through a magnetic field set up directly 
in front of the switch’s sensing head. The switch transmits an electri- 
- ~ cal signal which operates a control relay that may be remotely 
Wb acim ttl located. Many industrial automation processes are replacing the 
ne BLOCK TRANSFER LINE conventional limit switch with the newly developed Doelcam Prox- 


imity Switch to avoid work stoppages due to mechanical failure. 
Among some of these applications are switching operations in ma- 
terials handling control and automatic machine tools. 


Write for Bulletin PS .44 


“Doelcam- 1400 SOLDIERS FIELD ROAD 
A DIVISION OF MINNEAPOLIS-HONEYWELL | soxcrwex | BOSTON 35, MASSACHUSETTS 


Instruments for Measurement and Control 
Synchros * Gyros * Accelerometers * Amplifiers * Microsyns * Servo Motors 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—255 


To Bone on 
Ozone 


The first international confer- 
ence on ozone—the fuel that may 
power man’s first rocket to the 
moon—will be held in Chicago No- 
vember 28 to 30 under the spon- 
sorship of the Armour Research 
Foundation of Illinois Institute of 
Technology. Scientists are anxious 
to learn how they can make ozone, 
an extremely unstable chemical, 
behave. Remember when people 
used to bandy the word “ozone” 
around? “Let’s take a drive and get 
some ozone.” Wouldn't dare do it 
now; might find themselves head- 
ed for outer space. 


Tool Lore 


The world’s first tool engineer 
was Tubalcain, an eighth genera- 
tion descendant of Adam, accord- 
ing to a booklet entitled “The First 
Tool Engineer” (published by the 
American Society of Tool Engi- 


neers), which quotes references 
from the Old Testament to support 
its contention. Tubalcain first con- 
centrated on weapons for hunting 
and developed the methods com- 
pletely from forging to finish- 
grinding. When the critical short- 
age of weapons had been changed 
to a surplus, production was con- 
verted to peacetime products such 
as brass bowls, the booklet tells us. 
But then came the great flood. Our 
surmise is that his name was origi- 


nally “Tube and Chain.” 


Now Wise About Size 


The Library of the Office of De- 
fense Mobilization wrote, asking 
for a reprint of the “article on 
Elephant Pools” which appeared 
in April Macninery. The girl 
whose desk the letter crossed, un- 
familiar with government nomen- 
clature, reacted normally—quipped 
about Barnum & Bailey bathtubs, 
who teaches elephants to swim, 
walruses?, or do they elephant 


ELI'S GUN LANDS IN LONDON—tLouis Polk, 
(striped tie), president of the Sheffield Corpora- 
tion, presents an Eli Whitney musket from his 
personal collection to Sir James Mann (striped 
trousers), Master of the Armouries in the Tower 
of London, for the collection started by Henry 
Vill in the Sixteenth Century. The historic Yankee 
weapon, developed by Eli Whitney in 1799 and 
manufactured through 1812, is considered the 
“first product which demonstrated to American 
and world industry that it was possible to manu- 
facture standardized articles on a mass basis, 
with interchangeable parts.” In his capacity as 
president of the National Machine Tool Builders’ 
Association, Mr. Polk was recently in England to 
address industrial meetings. 
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paddle, are they learning water 
ballet, and so on. But she got 
around to sending the requested 
article, “Building the Big Ones.” 


The Man in the Aluminum- 
Coated Suit 


An engineer wearing an alumi- 
num-coated suit walked into a 
1200-degree F. oven carrying a 
steak and waited a minute and a 
half until it cooked to medium rare 
—while he didn’t. This feat was one 
of several performed at a recent 
demonstration to show how the 
Minnesota Mining & Mfg. Co. has 
developed fabrics with heat-protec- 
tive qualities so that repair or res- 
cue missions can be carried on at 
high temperatures. The man who 
donned the suit was D. J. Bennett. 
He has tested it about 200 times 
and says “The only heat I feel is 
the accumulation of my own body 
heat.” When things get hot at 
home, DJB knows just what to do. 
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Finish turning operation on a 
hi-speed steel heading die, us- 
ing a Monarch 13” Series 61 
Air-Gage Tracer Lathe, .015” 
stock is removed within a 
limit of +.0005”. Turning 
time is 15 minutes compared to 
2 hours previously required on 
a conventional engine lathe. 


WITHOUT 


Air-Gage Tracer Lathes Cut Contouring Time from 2 Hours to 15 Minutes — + .0005”! 


Group of typical heading dies which are Can you ignore savings like these reported by 
finish bored on the 10’ Model EE Air- 3 

shee Standard Pressed Steel Company: 
complexity of work. Under the same con- 


ditions 00 Gib envings They use a battery of Monarch Air-Gage Tracer lathes in 


are realized. their production toolroom for finishing operations on small 
forging dies. Most of the work is contour boring to excep- 
iO BER. tionally close limits plus quite a variety of contour turning. 


week. Monarchs were chosen because of Standard Pressed 
Steel’s previous satisfaction with this make of lathe. The 
Monarch flame hardened, precision ground bed ways 
are considered a must in this plant. These tracer con- 
trolled lathes are much faster and more accurate than 
the conventional engine lathes previously used and more 


— uniform in performance. 
508 


Now, check over the job 
reports in the picture cap- 
tions. Two hours cut to fif- 
teen minutes! You're right 
—you can’t ignore savings 
like these! Write now for 
our Booklet # 2608... The 
Monarch Machine Tool 
Company, Sidney, Ohio. FOR A BETTER TURN FASTER 
TURN TO MONARCH 


% | | The machines sixteen hours per day, six days per 
go per Gay. ys pe 
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California and Texas 


VaNapIuM-ALLoys STEEL Co., 
Latrobe, Pa., has established a new 
West Coast firm to distribute ware- 
house stocks of high-speed and tool 
steels. The new firm, Vanadium- 
Pacific Steel Co., will be located in 


R. P. Stemmler, newly appointed 
president of Vanadium-Pacific 


the Los Angeles district at May- 
wood, Calif. R. P. SremMLer has 
been elected president of Vanadium- 
Pacific. Mr. Stemmler was formerly 
associated with U. S. Steel and Al- 
legheny Ludlum Steel Corporation. 


NicHo.as M. Esposito has been 
appointed to the newly created post 
of production manager of H. W. 
Loud Machine Works, Inc., Pomona, 
Calif. Mr. Esposito was formerly 
with the Axelson Manufacturing Co.., 
a Division of U. S. Industries, Inc. 
Prior to leaving Axelson, Mr. Espo- 
sito was production manager for the 
company’s aircraft division. 


Russet E. Bryant has been ap- 
pointed by Wagner Electric Corpo- 
ration, St. Louis, Mo. to manage the 
electrical division of its Los Angeles, 
Calif., branch. He succeeds LEONARD 
G. TANDBERG. 


Joun W. Mecom was elected a 
director of the Reed Roller Bit Co., 
Houston, Tex. 


258—MACHINERY, October, 1956 


Illinois and Indiana 


B. I. Uxinsxr has been appointed 
director of development and design 
at the Automatic Transportation Co., 
Chicago, Ill. At the same time, it 
was announced that RaymMonp E. 
Orton has been appointed manager 
of the company’s product engineer- 
ing department. 


JosepH D. Gavin has been ap- 
pointed manager of the sheet and 
strip order department at the Joseph 
T. Ryerson & Son, Inc. steel service 
plant in Chicago, Ill. As assistant to 
Rosert T. STaFForpD, manager of 
sheet and strip sales, he will assume 
administrative duties. 


TuHeEoporE Bo.ton has been ap- 
pointed Cleveland manager of the 
Chicago Wheel & Mfg. Co., Chicago, 
Ill. In his new post, Mr. Bolton will 
be responsible for the merchandis- 
ing and distribution of the complete 
line of the company’s products. 


Hotcrort & Co., Detroit, Mich., 
announce that the office of their 
Chicago representative, A. A. En- 
GELHARDT, will be located at 4935 
W. Fullerton Ave., Chicago, II. 


R. D. Jones has been appointed 
general sales manager of the Auto- 
matic Transportation Co., a division 
of Yale & Towne Mfg. Co., Chicago, 
Il. 


Hucu D. Connett has been man- 
ager of the project engineering de- 
partment, Acme Steel Co., Chicago, 
Ill. 


James E. Goop has been ap- 
pointed as field sales manager of the 
Atkins Saw Division, Borg-Warner 
Corporation, Indianapolis, Ind. 


Michigan and Wisconsin 
Vickers INCORPORATED, Detroit, 
Mich., announces the following ap- 
pointments. GERHARD REETHOF has 
been named chief of research under 
Duncan Gardiner. Prior to joining 
the company, Dr. Reethof was an 
assistant professor of mechanical en- 
gineering at M.I.T. with research 
duties at the Dynamic Analysis and 
Control Laboratory. LeRoy D. Tay- 
Lor has been named assistant chief 


engineer for development. His re- 
sponsibilities include supervision of 
advance development of all types 
of hydraulic units. 


MUvELLER Brass Co., Port Huron, 
Mich., announces the following ap- 
pointments: RicHarp C. Haenxe— 
sales representative Detroit, Mich.; 
Mixton W. Gxexas—sales represen- 
tative Chicago, IIl.; Georce I. Dup- 
py—district manager New Orleans, 
La.; E. L. Treppa—district manager 
Cambridge, Mass.; and Vincent A. 
Bower—district manager Dallas, 
Tex. 


Superior Brass Works, INc., De- 
troit, Mich., has purchased all of the 
machinery, equipment, and inven- 
tory of Kenprick Merc. Co., also of 
Detroit. Superior will continue the 
manufacturing operations of that 
company as Kendrick Division. 


Formsprac Co., Van Dyke, Mich., 
has appointed the Cuas. A. STRELIN- 
GER Co., Detroit, as distributor of its 
industrial products for the southeast- 
ern area of Michigan. 


AnprREw B. HuntincTon has been 
named chief engineer of the Ross 
Operating Valve Co., Detroit, Mich. 
Mr. Huntington joined the company 
in 1952 as manager of production 
engineering. 


Cuarves J. Storxo has been ap- 
pointed general manager of the 
Barnes-Gibson-Raymond Divisions of 
Associated Spring Corporation at 
Plymouth and Ann Arbor, Mich. 


R. T. Jounstone has been ap- 
pointed to the newly created post of 
assistant sales manager for The 
Cross Company, Detroit, Mich. 


Racine Hyprautics & Ma- 
cHINERY, INc., Racine, Wis., an- 
nounces the purchase of a new plant, 
known as Plant No. 2, of 25,000- 
square-foot area for the manufac- 
ture of its line of railroad-mainte- 
nance and power-hacksaw equip- 
ment. 


Rosert C. TessMer has been ap- 
pointed sales engineer of the Hy- 
draulic Division, Racine Hydraulics 
& Machinery, Inc., Racine, Wis. 
(This section continued on page 260) 
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remove metal 


when you can move metal 


a 


into the shapes you want 


with the Cincinnati Hydrospin 


A wide range of parts can be produced quickly 
and at low cost by ‘“‘chipless machining’’ on the 


Cincinnati Hydrospin. Less metal is wasted and ; 
parts have accurate dimensions, high strength and a 
good finish. Let a Process Machinery Division field Qs 
engineer give you full details. For a description 5 , 
of the process and machine specifications, 2 
: write for Bulletin M-1873-3. 
Cincinnati 42” x 50” 
Hydrospin = 
PROCESS MACHINERY DIVISION 
THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U. S. A. 


; 
| NY, | 
14” high 


New England 


R. S. Wiper, Inc., Waltham, 
Mass., announces the appointment of 
Opto-Metric Too.s, Inc., 137 Va- 
rick St., New York City as their 
national and foreign distributor for 
their line of precision inspection 
equipment. They have also acquired 
part ownership in the new distribut- 
ing organization. 


Rivetr LaTHeE & GRINDER, INC., 
Boston, Mass., has appointed Over- 
gard Machine Tool Co., Inc., 2045 
W. Eighth Ave., Denver, Colo. as 
exclusive distributors in the Colo- 
rado-New Mexico territory for Rivett 
machine tools. 


AMERICAN Optica. Co., South- 
bridge, Mass. announces the acquisi- 
tion of the J. W. Fecker Inc., Pitts- 
burgh, Pa. The company will be 
operated as a wholly owned sub- 
sidiary. 


Paut S. WasHsuRN has been ap- 
pointed a field engineer assigned to 
the Pittsburgh district office of the 
Norton Co., Worcester, Mass. 


CraupE E. WEEKLY was ap- 
pointed to the newly created post of 
product service engineer of Mac 
Dermid, Inc., Waterbury, Conn. 


Pratt & Wuitney Co., Inc., West 
Hartford, Conn., announces the ap- 
pointments of Epwarp J. SHAGEs as 
vice-president and manager, and 
Eart R. Lewis, Jr. as production 
manager of the cutting tool and gage 
divisions. James B. WuLKIE was 
named manager of the gage division. 


Edward J. Shages, vice-president 
and manager cutting tool and gage 
division, Pratt & Whitney 
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Edward S. Coe, Jr., vice-president 
of Farrel-Birmingham and manager 
Consolidated Machine Tool Division 


Epwarp S. Cor, Jr., vice-presi- 
dent of Farrel-Birmingham Co., Inc., 
and recently elected to the board of 
directors, has been appointed gen- 
eral manager of the company’s Con- 
solidated Machine Tool Division, 
Rochester, N. Y. He succeeds Les- 
Ter D. Carrcwix, who formerly 
headed this division. Mr. Coe was 
previously assistant to the president 
at company headquarters, Ansonia, 
Conn., and also was manager of 
Farrel-Birmingham’s Connecticut 
plants at Ansonia and Derby. In this 
latter capacity he has been suc- 
ceeded by GranamM Hassarp who, 
since 1943, was superintendent of 
the company’s two foundries. 


Jones & Lamson MAcHINE Co., 
Springfield, Vt., has acquired the en- 
tire stock, trade names, design, and 
business of the Modern Tool Works, 
Rochester, N.Y. 


F. E. Princwe has been appointed 
assistant general sales manager for 
the Howe Scale Co., Rutland, Vt. 


Carton E. Dennis has been ap- 
pointed midwestern sales represen- 
tative of the Welsh Manufacturing 
Co., Providence, R. I. 


New York and New Jersey 


H. K. Porter Co., Inc., New 
York City, announces the following 
changes in its sales department of 
the Alloy Metal Wire Division, Pros- 
pect Park, Pa.: W. J. Luster was 
appointed district sales manager of 
the New Jersey territory; E. F. 
Hirscu was appointed district man- 
ager of the recently organized New 


York City area; W. E. Sweeney, 
who is district sales manager of the 
Riverside Metal Division, will also 
handle the sales of alloy metal wire 
products in New York State and 
northern Pennsylvania. Joun L. 
HorrMan has recently joined the 
sales department of Alloy Metal 
Wire Division. 


Cor- 
PORATION announces that its New 
York District Sales Office will be 
moved to 111 Fifth Ave., New York 
City. At the same time it was an- 
nounced that the Corporation 
opened a $3,000,000 plant at Wal- 
tham, Mass. to house its entire 
Electronics and Instrumentation Di- 
vision under one roof. The compo- 
nent operations of this division will 
manufacture testing instruments, 
SR-4 strain gages and testing sys- 
tems, testing machines, and allied 
equipment. 


VANADIUM CORPORATION OF 
America has transferred its en- 
gineering department from the oper- 
ating plant at Niagara Falls, N. Y., 
to new facilities at Cambridge, Ohio. 
Assistant vice-president H. C. Parx- 
MAN will, in addition to his present 
duties, be in charge of engineering. 
Other new appointments include: 
R. A. Davinson, chief plant engi- 
neer; Froyp G. FELLows, power 
engineer; JaMEs R. LEE, design en- 
gineer; and DeLMon H. TAMMEN, 
chief field engineer. 


Mason M. Ranpn.e has been ap- 
pointed quality control manager for 
the Western Brass Mills Division, 
Olin Mathieson Chemical Corpora- 
tion, New York City. Mr. Randle 
succeeds HERBERT A. BALL who has 
been transferred to New Haven, 
Conn., to become special test super- 
intendent of the recently created 
Nuclear Fuel Division. Mr. Randle 
joined the Olin organization in 1934. 
At the same time the appointment of 
Dr. Epwarp L. Kozicky as director 
of conservation was announced. 


SENECA MaAcuHINE Co., 
Seneca Falls, N. Y., announces the 
following appointments: R. M. 
WHEELER has been made executive 
assistant; T. E. RopGers was ap- 
pointed works manager; and V. L. 
Percy, chief engineer. 


Jay B. Srysnik was elected vice- 
president of the S & S Machinery 
Co., Brooklyn, N. Y. Mr. Srybnik 
has been with the company since 

(This section continued on page 268) 
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you’'Lt FIND G. $. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 


Adding Machines Aircraft Instruments and 
Radios e Automatic Musical Instruments e Business 
Machines e Check Signing & Protecting Machines 
e Clippers for Barbers, Animal Shearing & Hedge 
Trimming ¢ Cloth Cutting Machines e Coin Changers 
& Counters Communication Equipment Electtic 
Fans e Electric Motors © Floor Polishers, Sanders, 
Scrubbers, Sweepers e Food & Drink Mixers, Blenders 
e Home Appliances ¢ Lawn Sprinklers e Machine 
Tools Meat Tenderizers, Grinders; Slicers 
Military Equipment e Motion Picture Cameras & 
Projectors Qutboard Motors Pneumatic Pro- 
duction Tools Portable Electric Tools Radio & 
Radar Tuning Assemblies ¢ Radio Anti-backlash Gears 
e Record Changers @ Sewing Machines @ Steel Strap 
Stretchers e Step Switches « Tapping, Drilling & 
Threading Equipment Telephone Dials Television 
Sets Thermostatic Controls Typewriters Vend- 
ing Machines « Washing Machines. 


SPURS SPIRALS HELICALS BEV INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 


~ 
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PHOTO PT FUEL PUMP 
COURTESY CUMMINS 
ENGINE CO., INC. 


DIESEL FUEL AND AIRCRAFT HYDRAULIC 
SYSTEMS ARE MORE DEPENDABLE WITH 


G. S. SMALL GEARING 


GEARING for Diesel Fuel and Aircraft Hydraulic Systems must 
measure up to the most rigid quality standards. Occasionally, 
a single, intricate component requires 40 or more extremely 
accurate operations. You see, Pump Gearing must function 
without fail, under all operating conditions. Utter dependability 
is essential. *% G.S. Small Gearing is usually specified for 
mechanisms that perform perfectly always. Will YOU also join 
the fast-growing group of critical customers who come to “Head- 
quarters” for all the Small Gearing they need? You'll find it 
pleasant and profitable to do this. 
6-page Small Gearing 


SEND F OR F RE Guide. It describes 80 types 


and applications. Contains useful charts . . a valuable aid to 
anyone interested in Small Gearing. Use company letterhead, 
please. No obligation, of course. Write today! 


For more information fill in page number on Inquiry Card, on page 263 
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RUSSELL, 


BURDSALL 


& WARD 


BOLT NUT COMPANY 


Technical-ities 
By John S. Davey 


Coarse Threads 
Better Than Fine 
For Many Jobs 


The load and stress concentra- 
tions on threads are lower in 
standard coarse thread fasten- 
ers than in fine threaded ones. 
Flank engagement is also 
greater because coarse threads 
are deeper, Except in such 
eases where fine adjustments 
are needed, coarse threads are, 
therefore, preferable to fine 
threads, They have greater re- 
sistance to stripping and, con- 
sequently, can be more highly 
torqued to make a stronger as- 
sembly. 


PRODUCTION SAVINGS 


Coarse thread fasteners 
tighten with only two-thirds 
the revolutions needed for fine 
threads. So your assembly time 
is faster, too. Coarse thread 
bolts enter nuts or mating holes 
with less tendency to cross 
thread when not truly posi- i 
tioned. In hard-to-reach areas, ' 
this ease of starting can often 
be your deciding factor. Bear 
in mind, too, that coarse 
threads need less “babying”’ in 
handling since they’re less apt 
to be damaged. 

All in all, coarse threaded 
standard fasteners prove best 
for an assembly because of 
their additional clamping 
strength—and best for the as- 
sembler because of their extra 
economy and production ad- 


vantages. 
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Spin-Lock serews increase 


holding power by 20% 


EXPERIENCE confirms that Spin-Lock 
screws hold tight under conditions of 
vibration or repeated heating and 
cooling. Their strong teeth have a 
ratchet action on the bearing surface 
—the acute angle lets the screw 
tighten fast and easily, until the 
teeth actually embed into the seat 
upon tightening, as shown in the 
sectional photomacrograph below. 
The almost vertical face of the teeth 
then resists counter-rotation and loos- 
ening. As a result, it takes about 20% 


more torque to loosen a Spin-Lock 
than to tighten it. 


LOWER COST ASSEMBLY 


Spin-Lock screws avoid need for 
washers or external locking devices. 
One-piece construction, they allow 
faster assembly and can be easily han- 
dled and driven in cramped spaces. 


STRONGER ASSEMBLY 


Heat treatment gives the teeth hard- 
ness and toughness. Spin-Lock screws 
can, therefore, be reused when re- 
moved with but slight loss in holding 
power. The extra strength also per- 
mits tighter fastening for a stronger 
assembly without risk of stripping 
threads. 

Screws with hex, pan, truss and flat 
heads are available, See Sweet’s Product 
Designers file or write Russell, Burdsall 
& Ward Bolt and Nut Company. Plants 
at: Port Chester, N.Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Ad- 
ditional offices at: Ardmore (Phila.), 
Pa.; Pittsburgh; Detroit; Chicago; Dal- 
las; San Francisco. 


Ls 


A mechanical vibrating shaker naturally 
suffers severe abuse itself from vibra- 
tion. One manufacturer of such ma- 
chines used costly special fasteners and 
lock nuts to control tendency of the 
product to loosen up. 


Asked about it, RB&W recommended 
a standard high strength bolt, heavy 
nut, and two hardened washers. These 


permitted a high tensile clamping force 
to be developed. Residual tension was 
ample for the most severe operating con- 
ditions and kept the bolts tight. Result: 
A 25% saving in annual fastener cost, 
the constant availability of standard 
items, and less maintenance for the 
product. You too can draw on RB&W 
experience for technical help to assure 
a strong assembly and to cut costs. 


For more information fill in page number on Inquiry Card, on page 263 
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PRODUCT 


INFORMATION SERVICE 


Use postage-free Business Reply Cards for further information 
On New Catalogues described in this issue of MACHINERY 
On New Shop Equipment described in the editorial pages 
On products shown in the advertisements 


NEW CATALOGUES 


PRECISION BEARINGS—McGill Mfg. 
Co., Inc., Bearing Division, Valparaiso, 
Ind. 128-page catalogue listing a com- 
plete line of precision bearings. A special 
feature of this catalogue is an entire sec- 
tion on engineering data and computo- 
tions. The engineering section features a 
listing of formulas and complete data for 
use in determining numerical values for 
the various loads to which bearings are 
subjected. The formulas show how to 
compute horsepower and torque; how to 
determine values of radial and thrust 
loads; how to equate distribution of loads 
in relation to bearing location; and how 
to compute radial loads due to belt, 
chain, or rope drives. Copies of this cata- 
logue can be obtained by writing to the 
above company. 


CASTINGS—Kaiser Alumi- 

m & Chemical Sales, Inc., 919 N. 
Michigan Ave., Chicago, "388-page 
book entitled “Casting Kaiser Alumi- 
num,” containing extensive information 
on all phases of aluminum casting. Pro- 
gressive foundry practices are fully 
treated with a complete analysis of alu- 
minum casting alloys and their charac- 
teristics. The book presents data about 
aluminum practices used in sand casting, 
permanent mold casting, die-casting, 
shell mold casting, centrifugal casting, 
investment casting, and ons in plas- 
ter. Copies may be obtained free when 
requested on company letterhead, or at 
a cost of $5 for personal libraries, by ad- 
dressing the Technical Editor, Depart- 
ment A-16, at the above address. 


TOOL STEELS—Allegheny Ludlum Cor- 
poration, 2020 Oliver Bidg., Pittsburgh, 
Pa. 204-page handbook entitled ‘Tool 
Steel Handbook” (fourth edition). This 
book contains complete data on types, 
properties, and applications of tool steels. 
There are complete chapters devoted to 
such items as: selecting the proper steel, 
tool steel products, and working tool and 
high-speed steels. One section is devoted 
to informative reference tables. A copy 
can be obtained by writing to the Adver- 
tising Department of the above company. 


TAX DEPRECIATION 

chinery and Allied Products Institute, 
1200 € Eighteenth St., N. W., Washington 
6, D.C, Booklet based on the forthcom 
publication “Business Investment Pol 


in which the effect of the alternative tax 
depreciation methods on the after-tax 
return from a depreciable asset is ana- 
lyzed and measured. Copies of this book- 
let are available on request from the 
above company. Single copies, $1; quan- 
tity prices on request. 


AIRCRAFT FASTENERS—Aircraft Prod- 
ucts Division, Standard Pressed Stee! Co., 
Jenkintown, Poa. Two technical pam- 
phlets describing the company’s high- 
strength, steel aircraft bolts having a 
minimum tensile strength of 220,000 
pounds per squore inch; and _ high- 
strength self-locking lock-nuts designed 
for use with the bolts. Designated Hi Psi 
EWB-22, the bolts are described in de- 
tail in a 12-page pamphlet which gives 
tension-tension fatigue charts and ten- 
sile and shear strength graphs. Cut-away 
photographs show how the EWB-22 bolt, 
the EWN-22 nut, and the company’s pre- 
load indicating (PLI) washer operate 
together as an aircraft assembly unit. 
Companion pamphlet describing the 
EWN-22, high-strength lock-nuts gives 
complete specifications for all sizes. .. 1 


SMALL TOOLS—Cleveland Twist Drill 
Co., Cleveland, Ohio. 206-page book de- 
scribing the company’s complete line of 
“Cleveland” tools. Iilustrated and listed 
in this catalogue are twenty-nine new 
tools, including carbide-tipped and solid 
carbide end-mills, carbide-tipped die 
drills, solid carbide short series straight 


shank drills in fraction, wire gage and 
letter sizes, and Mo-Max T-shape cut-off 
blades, available in both regular Mo-Max 
and Mo-Max cobalt steels. The catalogue 
also lists thirteen new drill sets. Step-cut 
thumb indexing with colored tabs makes 
it easy to locate each of the fourteen 
main sections. The tools in each section 
are conveniently grouped for quick refer- 


RESISTANCE WELDING—Sciaky Bros., 
Inc., Chicago, Ill. Booklet entitled ‘’Re- 
sistance Welding at Work,” covering the 
use of the company’s resistance welding 
techniques to fabricate miter-joint alu- 
minum window frames. These joint 
frames were formerly fastened by arc- 
welding which did not always provide o 
watertight joint. Two of the company’s 
Type BMW-1 200 KVA flash-butt weld- 
ers are now being used. Other sections of 
this bulletin illustrate and describe a se- 
quence of operations with this fastening 


CHUCKS—Cushman Chuck Co., Hart- 
tord, Conn. 91-page catalogue 66-1956, 
listing the company’s complete line of 
manually operated chucks. Included are 
detailed dimensional drawings, dimen- 
sions for all chucks, and a list enabling 
easy selection of chucks. In addition to 
the inclusion of a new series of airtight 
chucks, an entire section of the catalogue 
is devoted to descriptions of the many 
special-purpose chucks ond Accro-Set 
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chucks engineered and designed by the 
EXPLOSION-PROOF MOTORS—Ailllis- 
Chalmers Mfg. Co., Milwaukee, Wis. 
Catalogue 51B7286G, describing the 
company’s explosion-proof motors in 
NEMA rerated ratings of 1/2 to 30 H.P. 
New features include a diagonally split 
cast-iron conduit box for increased ac- 
cessibility and ease of wiring, and a 
rotating shaft seal on the shaft extension 
end of a material impervious to corrosive 
agents. In addition to cut-away views of 
the motors, the bulletin includes tables 
of ratings and dimensions, as well as a 
horsepower frame chart. 5 


MILLING MACHINE SELECTOR— 
Greaves Machine Tool Division, J. A. Fay 
& Egan Co., Cincinnati, Ohio. ‘Slide- 
Guide’’—a unique device providing at-a- 
glance comparisons of twenty-one essen- 
tial specifications to be considered in 
purchasing a milling machine. The slide- 
rule shows specifications for eight lead- 
ing mills. Table sizes, speeds, feeds, 
capacity data and power specifications 
the detailed information 


CONVEYORS—Hapman Conveyors, Inc., 
Kalamazoo, Mich. Bulletin H-656, de- 
scribing the company’s heavy-duty pan- 
link conveyor for heavy items such as 
spiral metal turnings, stampings, cast- 
ings, forgings, etc. No conventional chain 
is included in the design. This construc- 
tion is said to be especially advantageous 
when carrying abrasive materials, as it 
eliminates abrasion and rapid wearing 
out of pans through rubbing against each 


other. Coolant fluids can also drain out 
between pans. .. 7 


CUTTING TOOLS—Metail Carbides Cor- 
poration, Youngstown, Ohio. 12-page 
catalogue describing the company’s 
aluminum oxide cutting metals, tool tips, 
throw-away inserts, cylinders, and other 
machine turning and cutting tools. Cata- 
logue includes technical data on alumi- 
num oxide, recommended applications 
and machining practice, dimensions of 
standard tools, and instructions for grind- 
ing them 8 


MOT | Electric Co., Schenec- 
tady, N. Y. Bulletins GEC-1026A and 
GEC-1027A, giving buying information 
on a selected group of the company’s 
motors. Included are application data, 
ratings, and prices for fractional-horse- 
power motors; integral horsepower poly- 
phase and single-phase induction mo- 
tors; motors and control for part-winding 
starting; gear-motors; and resilient-base, 
integral horsepower induction motors. 9 


RADIAL ROLLER BEARINGS—Roliwoy 
Bearing Co., Inc., Syracuse, N. Y. 56- 
page catalogue-manual entitled ‘‘Preci- 
sion Radial Roller Bearings.’’ In addition 
to comprehensive tabular information on 
radial static and dynamic capacities, the 
catalogue introduces the thrust capacities 
recently computed for the company’s 
complete line of maximum type precision 
radial roller bearings. 10 


THERMOCOUPLES — Thermo Electric 
Co., Inc., Saddle Brook, N. J. 10-page 
bulletin describing the company’s minia- 
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ture bayonet thermocouples. These are 
embedded, bayonet-lock units with spring 
loaded contacts. Applications include 
temperature measurement of engine and 
Pump cylinder heads, turbine housings, 
pipes, electric motors, generators, trans- 
formers, plastic extruders, and 
machines. 


BROACHING MACHINES—Colonial 
Broach & Machine Co., Detroit, Mich. 
Bulletin HM-56, giving mechanical de- 
tails and operating advantages of the 
ElectroGear line of horizontal guided- 
ram type surface broaching machines. 
Bulletin lists machine data for twelve 
models in the line that have normal capa- 
cities of 10, 15, 20, and 25 tons, and 
stroke lengths ranging from 90 to 240 
inches. 12 


AIR GAGES—Sheffield Corporation, Day- 
ton, Ohio, 12-page catalogue describing 
the principles of air gaging with the 
company’s column Precisionaire. De- 
scribed also are basic tooling for inspect- 
ing internal and external dimensions and 
conditions, and types and sizes of adjust- 
able air gage tooling. Many illustrations 
of single- and multi-dimension Preci- 
sionaire gage applications are — 


FORGINGS AND CASTINGS—Alliegheny 
Ludlum Stee! Corporation, Detroit, Mich. 
30-page catalogue giving complete data 
on hammered forgings, composite 
die sections, cast-to-shape tool steels, 
and a new steel finder which gives de- 
tail information on the various forging 
and casting steel grades made by 

company’s Forging and Casting weiss 


RADIAL-DRAW FORMERS—Cyril Bath 
Co., Solon, Ohio. 60-page catalogue con- 
taining examples with illustrations and 
diagrams of radial-draw forming ma- 
chines that will handle work up to 300 or 
more tons, down to semi-automatic ra- 
dial-draw forming machines that will 
produce work for automobile trim at the 
rate of 600 pieces per hour. ....... 15 


BORING TOOLS—Moore Special Tool 
Co., Inc., Bridgeport, Conn. 12-page 
catalogue describing a complete line of 
boring tools for toolroom or p ion 
use. Also described is the company’s bor- 
ing chuck set which will bore any size 
hole from 5/32 inch to 5 inches. Design 
features of this chuck are illustrated and 
described. 


Products Co., Rochester, N. Y. Catalogue 
describing the company’s spring steel 
lockwasher which features, in addition to 
the locking action, a tight vibration- 
dampening grip on the screw itself. These 
rs are stamped or formed from 

flat strip rather than machined 0 or ees | 
from solid rod or wire. Me 


CENTERLESS BRUSHING—Osborn Mfg. 
Co., Cleveland, Ohio. 4-page brochure— 
illustrated with photographs and a brush 
specification chart—giving information 
on how to reduce down time on center- 


less grinders by extending their use to 
precision brush finishing on cylindrical 
parts. Types of finishing possible, and 


of brushes needed, 
1 


NYLON BOBBINS AND WASHERS— 
Cosmo Plastics Co., Cleveland, Ohio. 
4-page technical bulletin containing 
maximum and minimum wall thicknesses, 
core lengths, core sizes, and flange sizes 
of nylon bobbins; and maximum and 
minimum thicknesses, outer and inner 
diameters, and tolerances of nylon 
washers for a wide range of a 


METAL SHEET FEEDER—Dexter Folder 
Co., New York City. 6-page folder de- 
scribing the 150-sheet-per- 
minute metal sheet feeder. The feeder 
handles sheets ranging in size from 19 
by 19 inches up to 36 by 44 inches, and 
from 38 to 20 gage thick. The machine 
supports loads weighing up to 9008 


MAGNETIC FORCE WELDERS—Precision 
Welder & Flexopress Corporation, Cin- 
cinnati, Ohio. Bulletin MF-100, covering 
the magnetic force welders used in join- 
ing difficult-to-weld materials. Also, light 
initial electrode pressure permits projec- 
tion welding on materials whose projec- 
tions would collapse under conventional 
electrode pressure. 21 


ROTARY FINISHER AND BUFFER— 
Mathewson Machine Works, Inc., 

Quincy, Mass, Leaflet giving full details 
on the company’s rotary finisher and 
buffer with disc attachment built for 
abrasive finishing, burring, sanding, buff- 
ing and polishing on metal, wood, fiber, 
plastics, etc. 22 


HEAT EXCHANGERS—Alco Products, 
Inc., Schenectady, N. Y. Bulletin FH-3 
describing the company’s Alcotwin fin- 
tube heat exchangers. The bulletin de- 
scribes the heat-transfer characteristics 
of the longitudinal fin tubes which fea- 
ture — fin channels integrally 

the tubes by 


POWDER METAL  PRESSES—Powder 
Metallurgy Division, F. J. Stokes Corpora- 
tion, Philadelphia, Pa. Catalogue 815, 
describing the company’s entire line of 
powder metal presses, comprising thirty- 
seven different models ranging in capa- 
city from 1 1/2 to 300 tons, and includ- 
ing both single-punch and rotary we. 


ELECTRIC THRUST MECHANISM—Gen- 
eral Electric Co., Schenectady, N. Y. 
8-page bulletin describing the company’s 
Thrustor mechanism. Operations of these 
units are described, and general features 
as well as features for special applica- 
tions and eight typical applications of the 
unit are given. 25 


PROXIMITY SWITCH—Doelcam, A Di- 
vision of Minneapolis-Honeywell Regula- 
tor Co., Boston, Mass. Bulletin PS, de- 
a. the company’s proximity switch 
Model T-271. This switch is a magnetic 
device with no moving parts, used to de- 
tect the presence of a ferrous object with- 
out requiring physical contact. The ob- 
ject passes through a magnetic field. 26 


PLASTIC TOOLING—Marblette Corpora- 
tion, Long Island City, N. Y. 8-page 
catalogue entitled ‘The Marblette Digest 
of Plastic Tooling,’’ giving information 
on existing applications of plastic tool- 
ing for metal- and — forming and 
on foundry practice 27 


FLUSH PIN AMPLIFIER—Holmes Gage 
& Development Corporation, Columbus, 
Ohio. Catalogue No. 1 describing the me- 
chanical features of the company’s flush 
pin amplifier. Principle component parts 
are shown by nomenclature and opero- 
tion is illustrated. 28 


GEAR-GRINDING MACHINE—Sheffield 
Corporation, Dayton, Ohio. Catalogue 
GG-55 describing the company’s Model 
140 reciprocating gear-grinding machine 
designed for grinding external precision 
spur, and both right- and left-hand hel- 
ical gears from 8 to 100 pitch. ....29 


MOTOR PULLEY—Reeves Pulley Co., Di- 
vision of Reliance Electric & Engineering 


Co., Columbus, Ind. Catalogue V-563, 
describing the design features of the 
company’s 800 series Reeves Jr. motor 
pulleys available in 
ties from 1/4 to 1 
ratios up to 2.75:1. 


TOOL-HOLDERS—Besly-Welles Corpora- 
tion, South Beloit, Ill, Catalogue 852C 
listing the company’s complete line of 
tool-holders and triangular and square 
throw-away carbide inserts. These mass- 
produced tools and edges are said to re- 
duce production costs and increase cut- 
ting efficiency. 31 


WELDING FITTINGS—Tubular Products 
Division of Babcock & Wilcox Co., Beaver 
Falls, Pa. 6-page folder FB-502, —— 
ing the full line of carbon, alloy, and 
stainless-steel seamless welding fitti 
and forged steel flanges. 


HYDRAULIC EQUIPMENT—Oilgear Co., 
Milwaukee, Wis. 23-page catalogue de- 
scribing the company’s products, 
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some of their uses. Photographic illustra- 
tions introduce the precision machines 
used in the manufacture of Oilgeor 


VIBRATION-CONTROL MOUNTINGS— 
Korfund Co., Inc., Long Island City, N. Y. 
8-page bulletin giving case histories 
showing how production can be increased 
with the company’s vibration. and noise- 
controi machinery mountings. .... .. 


GROOVED FASTENERS—Driv-Lok Pin 
Co., Sycamore, Ill. 24-page catalogue 
describing the company’s grooved fasten- 
ers used in practically every type of 
product. 


ROTARY CUTTING TOOLS—tlgin No- 
tional Watch Co., Elgin, ill. Brochure 
describing the company’s complete line 
of solid carbide end-mills, rotary files, 
and miniature cutters. 36 


MULTIPLE-SPLINE SOCKET SCREWS— 
Bristol! Co., Waterbury, Conn. 6-page 
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bulletin entitled ‘““Why A Multiple-Spline 
Socket Screw,’ explaining the reasons 
for using the multiple-spline power trans- 
mission in a socket screw, ........37 


VALVES—Fulflo Specialties Co., Inc. 
Blanchester, Ohio. Mechanical 

Book containing technical information 
on the installation ard maintenance of 
oil-relief, by-pass hydraulic valves. 38 


ALUMINUM—Joseph T. Ryerson & Son, 
inc., Chicago, Ill. Bulletin entitled 

“Aluminum in Stock at per 8 cover- 
ing the company’s new stocks of —— 
aluminum, 


SPRAY VALVES—Farval Corporation, 
Cleveland, Ohio. Bulletin 60-A, giving 
complete description of the company’s 
spray-lubricetion equipment for 
open gearing and slide surfaces. .... 

THERMOSTATIC CONTROL VALVES— 
Lawler Automatic Controls, Inc., Mount 
Vernon, N. Y. Bulletin C-7, describing 
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the company’s line of thermostatic con- 
trol valves. 4a 


VISES—American Positive Grip Vise 
Corporation, Willimansett, Mass. Illus- 
trated folder describing the company’s 
variable grip vise for all shapes and con- 
tours. 42 


AUTOMATIC MACHINERY DESIGN— 
Armour Research Foundation of Illinois 
Institute of Technology, Chicago, Ill. 12- 
page catalogue describing the Founda- 
tion's facilities and its activities, ...43 


MASKS AND STENCILS—Gleicher Mfg. 
Corporation, Newark, N. J. 4-page bro- 
chure describing the company’s precision 
die-cut pressure-sensitive tape masks and 
stencils for specific applications. 


TUBING ALLOYS—Superior Tube Co., 
Norristown, Pa. Data memorandum No, | 
listing 121 metals and alloys from which 
the company produces its standard and 
special small-diameter tubing. ..... 4s 


PRECISION BALLS—Universal Ball Co., 
Willow Grove, Pa. Catalogue describing 
the company’s precision balls made in 
a number of sizes and of various mate- 
rials for a wide range of industrial appli- 
cations. 46 


PNEUMATIC DIE CUSHIONS—Doayton 
Rogers Mfg. Co., Minneapolis, Minn. 
Bulletin describing the company’s im- 
proved Model HD pneumatic die ~~ 
ion, 


FLUID DRIVE—American Blower Corpo- 
ration, Detroit, Mich. Bulletin 9819, de- 
scribing the company’s 1- through 25- 


H.P., Type VS, Class 2 Gyrol fluid 
CARBIDE TOOLS — Chicago-Latrobe, 
Chicago, lil. 16-page catalogue show- 


ing the company’s complete line of 
carbide tools, together with technical 


DRILL-PRESS POSITIONER—Boyer In- 
dustries, Phoenix, Ariz. 4-page catalogue 
describing the company’s drill-press po- 
sitioner. 50 


DELAYED CONTROL UNITS—Automoa- 
tion Inc., Wellesley Hills, Mass, 4-page 
folder describing the company’s colnet 
control units. 


TEST INDICATORS—George Scherr Co., 
New York City. Leaflet describing the 
company’s “‘Puppitast’’ universal test in- 
52 


HYDRAULIC PRESSES—Hydraulics Di- 


vision, K. R. Wilson, Inc., Arcade, N.Y. 
Illustrated folder describing the com- 
pany’s hydraulic presses. ......... 53 


HEXAGON HEAD CAP SCREWS—Cleve- 
land Cap Screw Co., Cleveland, Ohio, 24- 


page _d list covering the s 
products. Vik "$4 
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NEW! Fafnir Wide Inner Ring Ball Bearings 
_ with ts ad SEALS... contact type 


RAK, RAS Pillow Blocks 
(Standard Series) 


With the addition of this version of PLYA-SEALS to the 
Fafnir line of wide inner ring ball bearings, you can be 
more selective in the type of sealed bearing you specify and 
install. Where service at slow to moderate speeds demands 
most effective protection against contaminants, especially 
air-borne dust, dirt and grit, the Plya-Seal type offers the 
advantages of contact seals, tested and 
proven by years of service. 

Plya-Seal Wide Inner Ring Bearings 
are optional on the standard series Pillow 
Blocks and Flange Cartridges. They are 
dimensionally interchangeable with the 


FAFNIR 


BALL BEARINGS 


RCj Flange Cartridges 
(Standard Series) 


bx 


Fafnir Mechani-Seal. Flared lip and clearance between inner 
supporting seal member and inner ring O.D. keeps seal from 
pushing in. Plya-Seals do not absorb contaminants, thus their 
surface won’t glaze and lose its efficiency. Fafnir Wide Inner 
Ring Bearings equipped with Plya-Seals are relubricatable! 

Here’s an opportunity to improve operations, reduce servic- 
ing, eliminate loss of lubricant, provide the 
most effective protection from contami- 
nants. For new Bulletin on Plya-Seal 
Wide Inner Ring Ball Bearings, ask your 
Authorized Fafnir Distributor or write The 
Fafnir Bearing Co., New Britain, Conn, 
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1946 when he started as assistant 
to the sales manager. 


Henry A. Lunpy has been elected 
vice-president of Hardinge Brothers 
Inc., Elmira, N. Y. At the same time 
it was announced that James P. 
Wacner has been appointed adver- 
tising manager. 


AMERICAN BRAKE SHOE Co., New 
York City, announces that the Deni- 
son Engineering Co., with main 
offices in Columbus, Ohio, a wholly 
owned subsidiary since 1955, be- 
came a division of the company. 


Paut J. Cuaney has been ap- 
pointed commercial products sales 
manager of the Metals Processing 
Division, Curtiss-Wright Corpora- 
tion, Buffalo, N.Y. 


WatTerBURY Brass Goops Drv1- 
sion of the American Brass Co., 
New York City, has changed its 
name to the FABRICATED METAL 
Goops Drviston. 


Leonarp GoLanp has been ap- 
pointed director of research at Kel- 
lett Aircraft Corporation, Camden, 
N. J. Mr. Goland was formerly a 
chief project engineer at Forrestal 
Research Center and instructor in 
the graduate school, Princeton Uni- 
versity; and head of the engineering 
analysis section of Reaction Motors, 
Rockaway, N. J. 


Lewis W. MacNauGHTON was 
elected chairman of the board of 
Isotopes, Inc., Westwood, N. ]. 


Rocer Byrnes has been appointed 
midwestern district manager for the 
Adamas Carbide Corporation, Kenil- 
worth, N. J. 


Ohio 


R. F. Myers has been appointed 
sales manager of the Machinery 
Manufacturing Division of the 
Motch & Merryweather Machinery 
Co., Cleveland, Ohio. At the same 
time it was announced that Ray G. 
Knapp, JR. was named assistant to 
the sales manager. C. H. PREFER 
will be district sales manager for 
the company’s four branch offices. 
Davi S. Baus will be district man- 
ager for the territory including the 
Eastern seaboard, New York State, 
and eastern Pennsylvania. 


E. W. Buss Co., Canton, Ohio, 
has acquired from the American 
Flexible Coupling Division of Zurn 
Industries Inc., Erie, Pa., exclusive 
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rights to the manufacture and sale 
of the patented, fully crowned tooth 
gear type coupling specially en- 
gineered and applied to rolling mill 
equipment, their allied auxiliaries, 
and other manufacturing machinery. 


Baker Bros., Inc., Toledo, Ohio 
announces the appointments of two 
regional sales managers—A. G. War- 
REN and J. P. Nucent. Mr. Warren 
has his headquarters at Syracuse, 
N. Y., and Mr. Nugent in Dearborn, 
Mich., covering the regions of east- 
ern Michigan and Windsor, Ontario, 
Canada. 


U. S. Dritt Heap Co., Cincinnati, 
Ohio, announces that the WALTER 
F. Canmti Co. will be its exclusive 
representative throughout the State 
of Michigan. Cahill offices are lo- 
cated at 19030 W. MeNichols Road, 
Detroit, Mich., and at Box 289, 
Grand Rapids, Mich. 


SHEFFIELD CorporATION, Dayton, 
Ohio, announces the establishment 
of a research and development divi- 
sion devoted exclusively to instru- 
ments, controls, machines, and sys- 
tems for “autometrology”—combin- 
ing machining, motion, or memory 
with automatic measuring. 


Foster H. Perray has been 
elected president of the Ohio Crank- 
shaft Co., Cleveland, Ohio. At the 
same time it was announced that 
M. J. Hoxe was elected senior vice- 
president and general manager, and 
T. Koenic secretary and treas- 
urer of the company. Mr. Pettay, 
who joined the company in 1941 as 
assistant secretary, served in a num- 


ber of top executive positions before 
assuming leadership of the firm. Mr. 
Hoke was formerly vice-president 
and general manager of the com- 
pany’s Camshaft and Crankshaft Di- 
vision. Mr. Koenig joined the com- 
pany in 1941 as an accountant. 


Rosert A. Core has been ap- 
pointed sales manager for the Cin- 
cinnati Gilbert Machine Tool Co., 
Cincinnati, Ohio. Mr. Cole was with 
Bryant Machinery and Engineering 
Co. for eleven years, and was vice- 
president and sales manager before 
he joined Cincinnati Gilbert. 


DIAMONITE PropucTs Drtvision, 
U. S. Ceramic Tile Co., Canton, 
Ohio, announces the appointment of 
FayjJAN Co., P. O. Box 
843, Williamsport, Pa., as repre- 
sentative for their line of oxide cut- 
ting tools. 


Warner & Swasey Co., Cleve- 
land, Ohio, is planning to spend 
some $2,800,000 for the construc- 
tion of additional manufacturing 
space and the acquisition of addi- 
tional machinery and equipment. 


M. E. Dorman has been ap- 
pointed manager of dealer and ac- 
cessory sales for the die supply divi- 
sion of E. W. Bliss Co., Canton, 
Ohio. Mr. Dorman has been with 
the company for sixteen years. 


Donatp D. has been 
appointed sales representative in 
northwestern Ohio for the R. K. 
LeBlond Machine Tool Co. of Cin- 
cinnati, Ohio. Mr. Phillips has been 
with the company for 27 years. 


(Left) Foster H. Pettay, president and (right) M. J. Hoke, senior 
vice-president and general manager of Ohio Crankshaft Co. 
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Range of horsepower, stroke, spindle speed 
and thrust in Ex-Cell-O0 Quill Type Power Units 


Ex-Cell-O Hydraulic Power Units come in sizes suitable 
for a wide range of applications. Compact design makes it 
possible to place them at close center distances either in 
line or radially around a fixture. No matter what the 
application, you get smooth, dependable operation. 


Used in drilling, counterboring, spot-facing and reaming 
operations, these hydraulic power units can be designed 
into special-purpose machines with easily controlled 
automatic cycles. Units can later be re-arranged to perform 
different machining operations. 


You can install these power units easily. They'll stand 
up under fast cycles and continuous operation; they're 
self-lubricated. 


For complete information ask your Ex-Cell-O representa- 
tive or write Ex-Cell-O in Detroit. 
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P. Anperson has been 
named chief industrial engineer of 
the Lunkenheimer Co., Cincinnati, 
Ohio. 


Josernx Foster has been ap- 
pointed manager of the Brush Elec- 
tronics Co.’s market research de- 
partment, Cleveland, Ohio. 


Pennsylvania and 
Maryland 


STANDARD’ PRESSED STEEL Co., 
Jenkintown, Pa. announces the fol- 
lowing appointments: Ropert A. 
REESE was promoted to sales man- 
ager of the Syracuse, N. Y. district 
and Epwarp D. Orro was named 
salesman in the same district. Mr. 
Reese’s district encompasses all of 
New York State outside the metro- 
politan area of New York City. As 
district sales manager, he replaces 
LEonarD H. Ciark, recently named 
to the post of assistant to the vice- 
president of sales. 


ALLEGHENY LupLuM STEEL Cor- 
PORATION, Pittsburgh, Pa. announces 
the following appointments: F. 
Price Norris, JRr., assistant to the 
vice-president in charge of sales, on 
special assignments; C. R. MITCHELL, 
Jr., director of sales, stainless and 
specialty steels; and RicHarp D. 
MERrceER, assistant to the director of 
sales, stainless and specialty steels, 
assigned to sheet and strip duties. 
Mr. Norris, who has been with the 
company since 1936, was formerly 
director of stainless-steel sales. 


Cor- 
PORATION announces that JoHN J. 
Litttey and Byron B. BELDEN 
have been transferred from the 
Eddystone, Pa., Division to the 
Hamilton, Ohio, Division. Mr. Litt- 
ley will serve as sales manager of 
hydraulic and compacting presses. 
Mr. Belden will serve as applica- 
tion engineer for Baldwin compact- 
ing presses. 


Joun WaMBo p has joined the re- 
search staff of Kennametal Inc., 
Latrobe, Pa., as a metallurgical en- 
gineer. For the past six years, Mr. 
Wambold was associated in a simi- 
lar capacity with the Curtiss-Wright 
Corporation. 


R. C. Corsaucn has been ap- 
pointed assistant vice-president of 
industrial engineering of United 
States Steel Corporation, Pittsburgh, 
Pa. At the same time, it was an- 
nounced that C. W. Iams will suc- 
ceed Mr. Colbaugh as assistant to 
general manager operations—steel. 
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G. E. Hurcutinson has been ap- 
pointed to the newly created position 
of manager of quality control of 
Rem-Cru Titanium, Inc., Midland, 
Pa. 


SAMUEL STORCHHEIM was ap- 
pointed chief of manufacturing en- 
gineering and research in the Nu- 
clear Division of the Martin Co., 
Baltimore, Md. 


Coming Events 


Ocroser 8-12—National Metal 
Congress and Exposition sponsored 
by the American SOcIETY FOR 
Metats to be held at the Cleveland 
Public Auditorium and Exhibition 
Hall, Cleveland, Ohio. All equip- 
ment and new developments intro- 
duced by exhibitors will stress the 
“spend to save” theme. Further in- 
formation can be obtained from 
W. H. Eisenman, American Society 
for Metals, 7301 Euclid Ave., Cleve- 
land 3, Ohio. 


OcrospEeR 22-26—NatTionat 
DUSTRIAL Exposition to be held at 
Artillery Armory, 8 Mile Rd., De- 
troit, Mich. Top executives and or- 
ganizations in industry and _ local 
governments are the sponsors in co- 
operation with the United States 
Departments of Commerce and De- 
fense. Chairman of the Committee is 
Leeland M. Uhl. Exposition head- 
quarters is at 927 Book Bldg., 
Detroit, Mich. 


NovEMBER 26-30—Twenty-SEc- 
OND NATIONAL EXPOSITION OF 
PowER AND MECHANICAL ENGI- 
NEERING under the auspices of THE 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS to be held at the New 
York City Coliseum in conjunction 
with the Society’s seventy-sixth an- 
nual meeting. As heretofore, it will 
be under the management of the In- 
ternational Exposition Co. 


New cars have increased use of 
aluminum castings, particularly in 
the transmission section, according 
to Fabricast Division of General Mo- 
tors. These castings are produced by 
semi-permanent mold, permanent 
mold, and die-cast processes. Em- 
phasis is placed on increased usage 
of aluminum die-castings in applica- 
tions which, in some instances, re- 
place cast iron. The trend toward 
decreased weight in cars reflects a 
continuing improvement in the fu- 
ture of the aluminum foundry. 


Obituaries 


A. E. Maillard-Rousseau, Direc- 
teur General and Editor-in-Chief of 
the well-known French metalwork- 
ing publication, La MacHine Mo- 


DERNE, died in La Baule, Brittany, 
France, on August 26. 

After graduation from the School 
of Engineers of the Industrial Insti- 
tute of the North of France, M. 
Rousseau was employed in the Com- 
pagnie Electro Mecanique until the 
outbreak of World War I, during 
which he served in the infantry and 
was awarded the Croix de Guerre. 

Taking over the direction of La 
Macuine Moperne in 1919, this 
publication was built up from mod- 
est beginnings to one of the leading 
French technical journals. In 1936, 
he was one of the few French engi- 
neers to visit the U.S.S.R. During 
World War II, the publication of La 
MACHINE MODERNE was suspended 
for the greater part of the German 
Occupation and when later it was 
allowed to appear all propaganda 
material was refused. On that ac- 
count, LA MACHINE MODERNE was 
the first technical journal to receive 
official authorization for publication 
after the Liberation. 

M. Rousseau was well known in 
the metalworking field generally as 
well as in the French machine tool 
industry where he was held in high 
regard. He was a man of wide ac- 
complishments and, consequently, his 
activities covered a broad field. He 
was a Chevalier of the Legion of 
Honor and held a decoration in the 
field of education. His personality 
inspired affection as well as respect 
and he will be greatly missed by a 
large circle of associates and friends. 


(This section continued on page 272) 
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Sidney Model 32 Dial-Master Engine or Tool 
Room Lathe equipped with Sidney Fluid 
Tracer 


the SIDNEY FLUID TRACER HEAD 
transfers every change in contour 


CONTROLLED PRE-SELECTIVE 


A revolutionary innovation and feed and the — 
presented as a “SIDNEY FIRST’ 


as long ago as the Machine Tool ; 

THE SIDNEY FLUID TRACER can n be furnished conn 

ainse. Get only recently odagted any size or model of SIDNEY LATHE. Small runs or quantity pro- 

by other lathe manufacturers . . . _ ductionruns show tremendous savings in cost per finished piece. 

a fitting tribute to SIDNEY pioneer- Changeover to standard lathe operation or back to tracer control 

ing and leadership. equires just a few seconds. No addition or removal of parts is 
ecessary because the tracer motor may be turned off while 


“super ECONOMICAL. 
a, SUPER SENSITIVE! 


THE SIDNEY MACHINE TOOL co. e@ SIDNEY, ‘OHIO q 
Builders of Precision Machinery since 1904 


For more information fill in page number on Inquiry Cord, on page 263 MACHINERY, October, 1956—271 
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Artuur J. Boyer, a sales repre- 
sentative since 1944 for E. F. 
Houghton & Co., Philadelphia, Pa., 
died on August 20 at the age of 
sixty-seven years. 


Noted Die-Caster Receives 
Doehler Award 


Austin T. Lillegren, vice-president 
of the Madison-Kipp Corporation, 
Madison, Wis., received the highest 
prize of the die-casting industry— 
the Annual Doehler Award—at the 
recent meeting of the American Die 
Casting Institute held at the Edge- 
water Beach Hotel in Chicago. The 


Austin T. Lillegren, vice-president of 

the Madison-Kipp Corporation, who 

recently received the Annual Doehler 
Award. 


award was given to Mr. Lillegren in 
recognition of his outstanding con- 
tributions to the die-casting industry 
during the past year. 

Mr. Lillegren has been in the die- 
casting business for thirty-eight 
years, having been associated with 
the Madison-Kipp Corporation since 
1918. He has been a director of the 
American Die Casting Institute since 
1949 and served as president from 
1951 to 1953. Since 1953 he has 
been chairman of the board of the 
Die Cast Research Foundation. 

Mr. Lillegren is of Swedish de- 
scent and is famous among friends as 
a raconteur of Scandinavian stories. 
His hobbies include ice skating and 
ice-skate sailing, in which he can 
conveniently indulge from his back- 
yard since his home is located di- 
rectly on one of Madison’s lakes. 
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New Books aud Publications 


ELectricaL TESTING AND TROUBLE- 
SHOOTING. By P. T. Green. 200 
pages, 6 by 9 inches. Published 
by THe InpustRiAL Press, 93 
Worth St., New York 13, NY. 
Price, $4. 


This book covers a variety of 
methods for testing and correcting 
faults in electrical circuits of all 
kinds, including controllers, motors, 
transformers, and transmission lines. 
Each of the troubleshooting pro- 
cedures has been proved in the field 
to be a great time saver, particularly 
for locating obscure sources of trou- 
ble. The text presentation has also 
been tried out in classroom work. 

Through the use of convenient 
step-by-step methods, information is 
presented that has been used by 
men in the field responsible for in- 
stallation and maintenance of elec- 
trical equipment. 

A basic knowledge of simple arith- 
metic is sufficient background for 
understanding the text and for using 
the procedures described. After a 
simple briefing on how to understand 
electrical symbols and drawings, the 
subjects presented include: analyz- 
ing and charting controller opera- 
tion; troubleshooting test equip- 
ment; insulation testing; locating 
grounds; electromagnet windings; 
direct-current machine windings; 
single-phase transformers; phase se- 
quence; poly-phase transformers; in- 
duction motors; synchronous motors; 
power cable faults; and bearing lu- 
brication. Each subject includes ade- 
quate reference to applicable codes 
and standards. 

Ideas presented in Chapter 2 are 
especially useful where outage of a 
camplicated controller is serious 
enough to warrant charting informa- 
tion in advance of an outage. 

An important feature of the tests 
described is that they are performed 
with the equipment isolated from 
the power line. Current for testing is 
supplied by dry cells or residual 
magnetism so that accidental contact 
or short circuits are less hazardous 
to men and machines. 

This book should prove a useful 
guide for practicing electricians and 
a basic text for those in training. 


AMERICAN STANDARD HEXAGON HEAD 
Cap Screws, SLotreD HEAD 
Cap Screws, SQUARE HEAD SET 
ScREWS, AND SLOTTED HeEap- 
Less SeT Screws (ASA B. 18.6. 
2-1956). 21 pages, 8 by 11 


inches. Published by the Ameri- 
can Society of Mechanical 
Engineers, 29 W. 39th St., New 
York 18, N. Y. Price, $1.50. 


A MANUAL OF PROGRESS: FOR THE 
CoLp BENDING OF METALS AND 
ABRASIVE CuT-MACHINING OF 
Metats. 170 pages, 9 by 6 
inches. Prepared by Wallace 
Supplies Mfg. Co., 1300 Diver- 
sey Parkway, Chicago 14, Ill. 
Price, $2.50. 


Manual of cutting and bending— 
two little known processes. The sec- 
tion on cold bending of metals 
describes the types of bending ma- 
chines used for cold bending of 
tubing, piping, and structural shapes; 
the tools for bending; designing for 
bending; theory of cold bending 
and many other chapters pertaining 
to cold bending of metals. 

The abrasive cut-machining of 
metals deals with why abrasive 
wheels fail—sometimes, and how to 
prevent this failure; and what abra- 
sive cut-machining will do. There 
are many illustrations, graphs, and 
charts. A valuable guide for users 
and potential users of bending equip- 
ment or abrasive cutting equipment. 


ELEVATED-TEMPERATURE PROPER- 
TIES OF COPPERS AND COPPER- 
Base Prepared by Clair 
Upthegrove and Henry L. Burg- 
hoff. 248 pages, 8 1/2 by 11 
inches. Published by the Amer- 
ican Society for Testing Mate- 
rials, 1916 Race St., Philadel- 
phia, Pa. Price, $5.50. 


Report prepared under the aus- 
pices of the Data and Publications 
Panel of the ASTM-ASME_ Joint 
Committee on the effect of temper- 
atures on the properties of metals. 
This report is primarily a graphical 
summary of the elevated temper- 
ature data for coppers and copper- 
base alloys. Data for the coppers are 
limited to the wrought materials, 
while data for the alloys apply to 
cast and wrought materials. Included 
in the appendix are data sheets 
giving the original data for drawing 
curves. Also included are data sheets 
giving insufficient information for 
plotting or of such a nature as to not 
justify plotting, but meriting inclu- 
sion on the basis of contributing to 
the limited information available on 
many of the coppers and copper- 
base alloys. Chemical composition, 
shape, sizes, and processing infor- 
mation are also given. 
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A back and forth motion of the Swingin’ Spray sweeps 
a uniform rain-like spray over a rectangular area of 
up to 2400 sq. ft. Its “Perma-Sealed” motor unit com- 
pletely separates the water flow from the motor. Grit 
and dirt stay out—lubrication stays in! 


PRODUCTION SHORT CUTS 
WITH 


NUMBER 4 
OF A SERIES 


Covering the ground at 


Melnor’s Swingin’ Spray oscillating lawn sprinklers 
were designed to be sold with a year’s unconditional 
guarantee. This means, of course, that they have been 
built to high engineering and manufacturing standards. 
Thus the selection of ZINC Die Castings for 
seven of the principal assembly components 

a is of special significance. 

Because of the unusual contours of the 
components illustrated, it is obvious that die 
casting is the most practical method of pro- 
duction. And, when all of the requirements 
of strength, weight and corrosion resistance 
were fully considered, Melnor engineers found 
that ZINC alloy was the metal that would do 
the job best—at lowest cost. All holes, recesses 
and projections are obtained in the casting 


operation, thus greatly minimizing secondary work 
prior to assembly, and the smooth, as-cast surfaces of 
four of the parts are easily and economically coated 
with bright yellow and dark green enamels. 

The production and sales advantages 
imparted to this motor-driven sprinkler 
by ZINC Die Castings are typical of 
those found in a wide variety of prod- 
ucts. For 80 additional examples send 
for our booklet “The End Uses of Zinc 
Die Castings” and ask any commercial 
die casting company for die casting de- 
sign assistance to improve your products, 


FOR DIE CASTING ALLOYS 


The research was done and the Zamak die casting alloys were developed with 


HORSE HEAD SPECIAL ZINC 


For more information fill in page number on Inquiry Card, on page 263 
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Manual Heliarc cutting being 

used to cut an 11-inch diameter 

hole in a tank car dome of 5/8- 

inch thick aluminum, The smaller 

hole (left) is cut in three quar- 
ters of a minute. 


Heliare Cutting Lowers Cost of 
Aluminum Tank Production 


Introduced less than one year 
ago, Heliarc cutting has proved a 
successful process for shaping 
non-ferrous metals. Field applica- 
tions, such as those found at 
Graver Tank & Mfg. Co. in Edge 
Moore, Del., have lowered pro- 
duction costs and raised product 
output. Manual and mechanized 
Heliare cutting are used to shape 
various parts of the aluminum 
tanks and tank cars fabricated in 
the plant. The illustration shows 
an 18-inch diameter hole in a 5/8- 
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inch thick aluminum tank car 
dome. This hole was formerly 
chipped in one and one-quarter 
hours. It is now cut by the Heliarc 
process in one minute. 


Hot Hardness Tester 


Considerable savings have been 
gained at the chemical and metal- 
lurgical departments of the Air- 
craft Engine Division, Ford Mo- 
tor Co., Chicago, IIl., through the 


development of a hot hardness 
testing method. Originally, it was 
necessary to send various alloy 
materials to outside testing lab- 
oratories to obtain the required 
data—a slow and costly process. 

The setup for the new method 
consists of an electrical resistance 
furnace mounted on a Rockwell 
hardness testing machine, as seen 
in the accompanying illustration. 
Heated samples to be tested are 
surrounded by a protective atmos- 
phere of inert argon gas. The ar- 
rangement can be used to deter- 
mine the hardness of alloys up to 
1800 degrees F. 


Electrical resistance furnace 
supplied with protective at- 
mosphere is mounted on Rock- 
well tester to determine hard- 
ness of alloys at elevated 


temperatures. 
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intricate 
contouring is 
fast, accurate— 


ing pons mc. 
Without chuck ony ef 
parts having dife:-st ax teripy forr 

but identica! interio: far: 


12 operations in one cycle! 


Direct cam action—no levers—provides Ex-Cell-O Pre- 
cision Boring Machines with accuracy, versatility and 
speed in difficult contouring operations. 


In the application shown here—contouring an internal 
form in die-cast aluminum end covers—limits on diameters 
are held as close as plus or minus .0005 inch, and three 
work pieces are completed at a time. 12 separate 
operations are performed in one machine cycle, including 
precision boring, facing, chamfering and grooving. 


Cams can be changed in minutes. Cam assembly swings 
out for quick, easy change. All motors are outside the 
base. 


Another Ex-Cell-O feature is the large chip chute, cast as 
an integral part of the base. There are no openings where 
chips or coolant can enter the base. Contact your 
Ex-Cell-O representative or write direct for complete 
information. 


are sorfarmed im one 
cycle, Heavy lines donate 
surfgces machine. 


EX-CELL-o CORPORATION 


DETROIT 32, MICHIGAN 

ECISION MACHINE TOOLS © GRINDING S 

JAD PINS AND BUSHINGS © DRILL JIG BUSHIN 
NEOUS PRODUCTION PARTS © DAIRY EQUIPME 


fer 


Ai left: The Ex- 
Cell-O Styled 312 
Cam Operated Pre- 
cision Boring 
chine. A smalier 
moé@et, the Ex- 
Cell-© Style 308, is 

aise available be- 
cause of the de- 
mand for this type 
of machine. 
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RIGIDROP 


New design piston-lift gravity drop hammer with 


New variable stroke control 


More guiding surface for closer-tolerance forgings 
Safety-streamlined, economical all steel construction 


Experienced hammer operators will take 
quickly to the definite working advantages 
of this new Erie Rigidrop. It is a brand new 
concept in a simple-to-operate all-steel pro- 
duction hammer—striking more blows per 
minute, more easily, and with finer control 
than ever before realized. Certain shops will 
find this the most economical hammer they 
can use in their operations. 

Most appreciated in Rigidrop’s action is its 
ability to control stroke variation. This is not 
simply a short stroke feature, but a new vari- 
able stroke control allowing you to get all the 


40% more guiding surface—New Erie guide arrange- 
ment provides more accurate guiding of ram and 
continued maintenance of die adjustment. 


Adjustable guides—Guide-Ram adjustments easily 
made from front and back of Rigidrop at close-to- 
floor level. Ram can be removed from the hammer 
at die level, without jacking. 


Safety designed throughovt—No loose linkage, no 


SINCE 1895—THE GREATEST NAME | | 


range of strokes between the conventional 
short and long. Its treadle operates as simply 
as the accelerator on your automobile—for 
short fast blows, just press lightly; for longer 
strokes, apply more foot pressure as desired. 
And... your operator can instantly shift from 
short strokes to longer, and shift back again 
just as quickly. 

There are many more features of the Rigi- 
drop which will appeal to cost-conscious 
shops. We'll gladly have an experienced Erie 
Foundry representative call on you to explain 
its application—just ask. 


Now available in sizes 1500 thru 5000 Ihs., inclusive 


overhanging parts on the front of the Rigidrop. An 
air cushion head provides added protection if the 
hammer is overstroked. 


Built-in inching mechanism—For easy die setups. 


Better clamping system—Clamp faces are directly op- 
posite one another to give positive clamping action 
without bending the rod. 


Minimum down time—Never any board replacements. 


IN FORGING HAMMERS 


ERIE FOUNDRY CoO. ERIE. PA. 


For more information fill in page number on Inquiry Card, on page 263 
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Modern, self-contained, oil by- 
draulic four-column aluminum 
extrusion press designed, built and 
assembled in the Birdsboro plant. 


= 


BIRDSBORG DESIGNS NEW EXTRUSION PRESS 


for high speed production of intricate aluminum shapes 


@ Here is Birdsboro’s new, modern design press .. . 
timed to meet today’s needs for safe, rapid and efficient 
extrusion of billets of aluminum and its alloys. 


Rated at 2750 ton capacity, the press is capable of making 
extrusions from billets 8’’ to 12’’ in diameter x 32”’ maxi- 
mum length. It can also be fitted to handle billets from 
a general rectangular container x 16”’. 


The press features a unique die slide which permits 
insertion of a die stack in either of two locations. 
Developed to provide high production, this feature allows 
extrusion to proceed through one die while a second die 
stack is being inserted, removed or dressed. 


The hydraulic system consists of three large oilgear 
pumps, two constant delivery at 108 gpm and one featuring 


< 


electronically controlled variable delivery at 108 gpm. 


Discover for yourself how the new line of Birdsboro- 
designed extrusion presses can give you new shortcuts to 
low-cost, high-speed production of intricate aluminum 
shapes. Drop us a note on your company letterhead for 
additional information. 


PHYSICAL DIMENSIONS: 


Height at highest point over vertical shear...... .14’8’" 
Location of Centerline from floor level when 

Weight when installed................... 380,000 Ibs 


P30-56 


BIRDSBORG 


STEEL FOUNDRY AND MACHINE CoO. 


BIRDSBORO, PA. New York Office: Engineering Supervision Co., 120 W. 42nd St., New York 36, N.Y. 
District Office: Pittsburgh, Pa. 


STEEL MILL MACHINERY + HYDRAULIC PRESSES ( Metalworking and Extrusion) » CRUSHING MACHINERY « 
SPECIAL MACHINERY + STEEL CASTINGS + Weldments “CAST-WELD" Design » ROLLS: Steel, Alloy Iron, Alley Steel 
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AUTOMATION ANALYSES 
Rank CIRCLE R Cutting Tools Highest 


in Efficiency and Economy 


PROWR 


s 


Longer Runs Less Down Time 
Sustained Precision + Fewer Stoppages For Resharpening 


For automation as for regular production, Circle R saws and other circular metal-cutting 
tools prove the best you can buy — though they cost no more. 


® CIRCLE R Specialized Facilities comprise 45,000 square 
feet — devoted exclusively to development and production 


Consult these 


of circular metal cutting tools. CIRCLE R Specialists 
CIRCLE R Quality and Cost are controlled by Magnaflux ee, 
Inspection —a scientific method which for us discards Sales, Inc. 
rejects before they reach costly finishing stages, and for CHICAGO General Tool Sales Co. 
you eliminates much of the usual down time due to defects. gprs on od & Co. PHOENIX 
Pression Teal Co, Gas 
CIRCLE R Representatives are specialists in metal-cutting LR Ralph. 7 Co. 
problems — backed by Factory Consultation service which ea camer otal MONTREAL 
reflects continuous research and experience since 1923. A. D. Spruce Humphrey B. Walron 
@ CIRCLE R Standard Products — and specialties tailored to —ane. ahem muss 
ROCHESTER 
special needs — include the complete range of metal slit- Walter F. Greene & James O. Horne 
ting saws, copper slitting saws, cut off saws, screw slotting Associates St. Louls 
saws, commutator slotting saws, jewelers’ slotting saws, B. ees ST Co, B. C. MacDonald & Co 
circular knives & rotary shear blades, Circoloy steel saws, MILWAUKEE WESTBURY, L. 1. 
solid & tipped tungsten carbide saws, combined drills & Ford Tool Co. The Eaton Company 


counter-sinks, and center reamers. 


CIRCULAR TOOL CO., INC. 


Catalog N 
PROVIDENCE 5, RHODE ISLAND i 
Specialists in Circular Cutting Tools Since 1923 
For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—279 
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Schrader 3-WA' PILOT 
VALVES, which respond 
to the out-of-phase cam- 
operated vaives, auto- 
matically actuate un- 
scrambling attions on 
conveyor. Some other 
Schrader Air Products in- 
volved in ‘his operation 
are indicated in red 
(Numbers 1 through 5). 


Air Products autom 


atically 


unscramble paraffin blocks—unwatched! 


Arranging bars of hardened paraffin from a disor- 
ganized pile to orderly groups of five, ready for 
packaging, is a cinch at one New York plant. 
Schrader Air Products do the job fast and accur- 
ately, unattended. Air-activated “fingers” of metal 
do the trick, as fast as the bars descend the incline. 

Every day, new ways are discovered for per- 
forming operations automatically with Schrader 
Air Products. Schrader’s line of industrial prod- 
ucts includes hundreds of units which can be ar- 
ranged in limitless combinations for thousands of 


Schrader’ 


Division of Scovill Manufacturing Company, Incorporated 


FIRST NAME 


different jobs. And air always brings to any job its 
basic economy, safety and efficiency. 

Do you know the Schrader story in relation to 
your plant’s needs? Learn it now, by asking for 
Schrader engineering assistance in planning for 
most efficient use of air in your plant. Outline your 
problems for us and we can help you select the 
products best suited to your applications. Or, send 
for the latest informative booklets which show 
Schrader Air Products that will help you 
increase production—economically. 


A. SCHRADER’S SON 
454 Vanderbiit Avenue, Brooklyn 38, N. Y 


IN THE USE OF AIR 


ESTABLISHED IN 1844 


FOR 


INDUSTRIAL PRODUCTION AND CONTROL 


low Schrader 
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: 
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Flame tests prove its fire-snuffing ability 


SHELL 
IRUS 
FLUID 902 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 


For more information fill in page number on Inquiry Card, on page 263 


Entirely new formula: Shell Irus Fluid 902 is a special formulation 
. . . product of three years’ development and field testing. It is suit- 
able for nearly all industrial hydraulic systems, as a direct replacement 
for presently used oils. Here is a fire-resistant hydraulic fluid that 
can be widely used. 


Non-corrosive: Shell Irus Fluid 902 contains no corrosive ingredients. 
It has no harmful effects on seals, fittings or bearings. It does not 
promote rust. 


No major modification necessary ... simply clean present fluid 
thoroughly out of system and replace directly with Shell Irus Fluid 
902. You can use it with complete confidence. Write for test data and 
all information. 


? 
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NEWS FROM HAMILTON! — 


Thirty years the leader in the mechanical press 

field, Hamilton now gives you this latest product 

of dynamic press know-how. An all-new line 

of 500 to 4000 ton mechanical draw presses 

engineered for fast, safe drawing operation . . . 

with each press a “package unit” for quick 

installation, easy maintenance. 

© Package design keeps all piping and wiring 
within the rugged, welded steel press struc- 
ture. Installation is quick and easy. 

© Hamilton’s Exclusive Double-Lube system pro- 
vides both pressure and gravity flow lubrication 
to all bearings. 

© Operating mechanism in the press bed simplifies 
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New 


500-4000 ton 
underdrive 
draw press 


for fast easy installation... 
simplified maintenance... 
smooth, safe drawing... 
more productive strokes 
per minute 


inspection and maintenance during operations. 
© Variable cycle sequences insure more productive 
strokes per minute. 
© Swivel arrangement of counterbalance cylinders 
insures proper alignment when gibs are 
adjusted. 
You'll speed your production while you slash 
installation and operating costs . . . with these 
new Hamilton underdrive presses in your shop. 
They’re designed and built to handle your 
toughest jobs better, faster—with far less down- 
time. Get the full story today! Write for complete 
specifications to Dept. 9677, Hamilton Division, 
BLH Corp., Hamilton, Ohio. 


HAMILTON DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone « Hamilton 
* Electronics & Instrumentation « Lima « Madsen « 
Loewy-Hydropress « Peiton « Standard Steel Works 
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For tool 
and work holding 


CHUCKS 


Jacobs and your industrial supply distributor are 
ready to deliver the chucks you need and the serv- 
ice you deserve. First in chucks... first in service. 


The Jacobs Manufacturing Company * West Hartford, Connecticut 
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Leading Industrial Distributors 
everywhere 


ALLEN 


MANUFACTURING COMPANY 
HARTFORD 2, CONNECTICUT, U.S.A. 


vour hardest tastening jobs are just what 
ciften Leaderpoint Cap Screws are made tor! 


Building precision into other machine tools is the unique Details on Worm Gear Production 
distinction that can be claimed for The Lees-Bradner : 
Model HT Thread Milling Machine. Hob Spindle Speed ff 61 8 P.M 
The worm illustrated above was produced on this : . 
machine by the Cleveland Worm and Gear Co. in one enn — 
hour 23 minutes at a cutter spindle speed of 61 R. P. M. Pitch Diameter 3.728" 
The pitch diameter of the worm was 3.728” with an 
outside diameter of 4.625”. Outside Diameter 4.625" 
Many tough thread milling problems like this have been, 
and are being, solved by this remarkably versatile machine. 
Contact us or your local Lees-Bradner representative Material 2315 Steel 
for complete information on fast, precision threading 
with the Model HT Universal Thread Milling Machine. Weight of Worm 51.76 Ibs. 


Threading Time 1 hour 23 min. 


For more information fill in page number on Inquiry Card, on page 263 


This WORM... | 
ake 
CLEVELAND 11, OHIO, U.5.4 
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He can specify Producto with complete confidence 


The die designer likes to specify Producto die sets 
on his blueprints because they are a nationally- 
accepted “brand” They're easy to get anywhere... 
and delivery is prompt. 

He favors Producto because he knows he never 
has to compromise his die design. Even if the die 
layout is a little unusual, he will be able to select 
a die set to accommodate it from Producto’s wide 
range of thicknesses and styles. 

He also knows Producto has the equipment that 
can cut his tooling costs by letting him adapt his 
sets to a more economical basic design. Only 
Producto offers him complete foundry, pattern- 
making, welding and machining services for his 
special requirements. 

The die designer recognizes Producto’s Qwik- 
Fit Guide Pins as an important new feature that 
die makers want. He specifies them because they 
save up to 75% of the time normally required for 
die set assembly and disassembly. 

The die designer likes to use Producto's new 
catalog, the industry's most practical tool. His die 


Wherever die sets are used 


ROoODVUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION OIE SETS 


layout is simplified when he uses Producto die set 
templates. And Producto provides him with cost- 
saving ideas in the DIE SET DIGEST. 

Most important, he can depend on consistent 
Producto die set accuracy to transfer from the 
drawing board to the press the precision and in- 
genuity of his die design. 

Yes, the designer has found that Producto die 
sets justify his confidence in specifying Producto. 
You will, too. 


TWO FREE AIDS to 
more economical, effi- 
cient use of die sets are 
available from Pro- 
ducto. All-new CATA- 
LOG NO. 11 makes 
ordering and selection 
job easy. DIE SET DI- 
GEST gives valuable 
tips for designers, 
builders and users of 
dies. Write for them 
today. 


THE PRODUCTO MACHINE COMPANY 
985 Housatonic Ave., Bridgeport 1, Connecticut 


For more information fill in page number on Inquiry Card, on page 263 
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STANOIL Industrial Oil 


tough performer 
in delicate operation 


A. T. Wallace (right), President of Wallace Tool and Die Com- 
pany, and Standard Oil lubrication specialist, H. A. Peterson, 
check sensitivity of new Cincinnati Hydro-Tel Milling Machine 
which uses STANOIL as hydraulic medium. Howard Peterson has 
been providing technical service to customers since joining 
Standard Oil. He is a graduate of General Motors Institute. 
Howard's customers find this experience pays off for them. 


STANDARD OIL COMPANY (Indiana) 


Delicate operations with metal re- 
quiring almost a surgeon’s skiil are 
every day stuff to Wallace Tool and 
Die Company, Indianapolis. Re- 
cently, they purchased a Cincinnati 
Hydro-Tel Milling Machine for 
their highest precision work. They 
selected Stanort Industrial Oil for 
the hydraulic medium. The reason 
for choosing STANoIL: they wanted 
a hydraulic fluid that could deliver 
high performance. They wanted a 
clean hydraulic system, free of de- 
posits that might clog filters and 
interrupt operations. They wanted 
smooth operation without pump 
chatter and without foam. They got 
these with STaNoIL. 


How did Wallace Tool and Die 
come to choose STANoIL? The an- 
swer is not hard to find. They had 
used Stanoit for hydraulic sys- 
tems throughout their plant for 
many years. It has given them the 
results they wanted so it was natu- 
ral to pick Sranort for their new 
Cincinnati machine. 


With STANOIL the machine per- 
forms the delicate operation of 
contour tracing with only 3% 
ounces of pressure needed to con- 
trol the milling cutters. STANOIL 


gives them smooth, steady, unin- 
terrupted performance. 


STANOIL can serve you. In the 
Midwest a lubrication specialist at 
your nearby Standard Oil office 
will be glad to show you. Call him. 
Or contact Standard Oil Company, 
910 South Michigan Avenue, Chi- 
cago 80, Illinois. 
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“Buffalo” No. 214 Uni- 
structural Iron W orker 
with high die block in 
place. Note extra-deep 
throat. 
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PUNCH - SHEAR - SLIT - NOTCH - COPE 


one machine... rapidly... without changing tools 


“BUFFALO” UNISTRUCTURAL 
IRON WORKER 


These latest additions to the “Buffalo” line of Iron 
Workers answer the need for larger capacity steel 
fabrication. Punch capacity is 1-5/16” x 1” or 1-7/16” 
x 7/8”. The bar cutter handles up to 2-1/4” rounds 
or 2” squares. Shear capacity is 3/4” plate thru center 
or 7/8” plates, trim only. The punch throat is ample 
— 24” deep and 20-3/4” high, and may be fitted with 
choice of 3 die-blocks; standard low, standard high 
and special. Like the smaller U.I.W. shown below, it 
may be had with built-in V-notcher and square coper. 
If you do heavy fabrication work, it will pay you to 
put one of these husky, multiple-job machines in your 
shop! Write for Bulletin 360, which gives data on 


“Q” Factor* “Buffalo” constructica, and all capacities. 


“BUFFALO” UNIVERSAL 
IRON WORKER 


If you do two or more of the above operations, you 
could be cutting fabrication time and costs with a 
“Buffalo” U.I.W. The most versatile machine in the 
shop, it takes the space of one machine and takes the 
place of many. Three men can use it at once. You save 
conveying work from machine to machine. And the 
“Buffalo” U.1.W. has proved itself in hundreds of shops 
for many years. Engineered to last, it has a rugged 
electrically welded steel plate frame and 1-shot lubrica- 
tion. Quick miter settings, ample stripper bars. Write 
for Bulletin 360 and see the 5 models ready to do a 
shop-full of work for you! 


*The "Q” Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


440 BROADWAY 


BUFFALO, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING 


For more information fill in page number on Inquiry Card, on page 263 


SHEARING 


BENDING 
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— U. 1. W. with triple punch- Center —Punching in channel Right on 
Rul? 
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To find headings easily, look for cupital ietters at top of each page to denote location. 


ABRASIVE CLOTH, Paper and Belt 
Crane Packing Co., Morton Grove, Ill. 


ABRASIVES, Discs 


Besly-Welles Corp., 112 
Beloit, Wis. 

Delta Power Tool Div., 
Pittsburgh 8, Pa 
Gardner Machine Co. Beloit, Wis. 
Norton Co., 1 New Bond St., 


Bridesburg, Philadelphia, Pa. 


Dearborn Ave., 
400 N. Lexington Ave., 


Worcester, Mass. 
Simonds Abrasive Co., Tacony and Fraley Sts., 


ABRASIVES, Polishing, Tumbling, Etc. 

Crane Packing Co., Morton Grove, Ill. 

Norton Co., 1 New Bond St., Worcester 6, Mass. 

Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadelphia, Pa. 


ACCUMULATORS, Hydraulic 


Erie Foundry Co., 1253 W. 12th St., Erie, Pa. 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 


Filtration Processe 


UP-FLO 


AND FILTER 


Delpark 


e+ WITH PERMANENT FILTER SCREEN and 
3 COMPLETELY AUTOMATIC CLEANING DEVICES 


Combines the new Delpark powerful magnetic sepa- 
rator with a permanent filter media bar stock screen. 
Swarf bearing liquids flow on top of a large flat mag- 
netic field. Magnetic unit incorporates more Alnico 
#5 magnets, gives twice the width of field, brings all 
swarf in suspension within the influence of the mag- 
netic field, puts gravity to work in assisting the mag- 
nets and prevents washing and turbidity by using low 
velocity flow. This feature is particularly desirable on 
high viscosity fluids. 

Three cleaning devices, completely automatic, re- 
move the separated residue from the unit. Chain 
driven flights remove deposits from the magnetic field 
and the bar stock screen. .004° bar screen is cleaned 


@ MAGNETIC SEPARATOR 
@ GRAVITY ATTRACTION 


@ FILTRATION 
MAGNETIC 
SEPARATOR 


by an air shaker device to dislodge enmeshed 
ticles. A drag-out unit is built into the clean coolant 


tank. 
Up-Flo Filters are available without magnetics for 
non-ferrous metal applications. 


See your Delpark representative for more complete 
information or write. 


Delpar 


FIRST IN 
FILTRATION 
ADVANCEMENTS 


AIR GAGES, Dimensional—See Gages Air 
Comparator 


AIR GUNS 


Chicago Pneumatic Tool Co., 


Schrader’s Sons A., 
Brooklyn 38, N. Y 


New York 17, 
470 Vanderbilt Ave., 


AIR TOOLS—See Grinders, Portcble, 
aa Drills, Portab'e, Pneumatic, 
te. 


ALLOY STEELS 

Allegheny Ludium Stee! Corp., — Pa. 

Bethlehem Steel Co., Bethiehe 

Carpenter Stee! Co., Readina. Po 

Columbia Tool Steel Co., Chicago Hts., Ill. 

Crucible Steel Co. of America, Oliver Bidg., 
Pittsburgh 30, Pa. 

at Sterling Inc., 3113 Forbes St., Pittsburgh 


, Pa. 
Ryerson, Jose; , & Son, Inc., 2558 W. 16th 
t., Chicago 
U. S. Steel Carnegie-IIlinois Steel Corp. 


“Div., 436 7th Ave., Pittsburgh, Pa. 
Vanadium Alloys Steel Co., Latrobe, Pa. 
Wheelock, Lovejoy & Co., Inc., ‘Cambridge, 


ALLOYS, Bearing 


Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio 


Cm Steel Co., 105 W. Bern St., Reading, 


Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 
Mueller Brass Co., Port Huron, Mich. 


ALLOYS, Non-ferrous—See Brass, Cop- 
per, Zinc and Stellite 


ALUMINUM and Aluminum Products 
Bridgeport Brass Co., Bridgeport, Sonn. 
Mueller Brass Co., Port Huron, Mich 

Revere Copper & Brass, Inc., 230 Park Ave., 


New York 17, Po 
Ryerson & Son, Jos. T., 16th & Rockwell Sts. 


Chicago 8, iil. 
ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 

Electric Co., at Delaware, 
Philadelphia 23, 

Eisler Engrg. Co., ‘750 So. 13th St., Newark 3, 


N. J. 
General Electric Co., Schenectady, N. Y. 
ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Chicago-Latrobe Pcie Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist ts Co., 1242 E. 49th St., 
Cleveland, 

Jacobs Mfg. Co., ° West Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

Logansport Mch. Co., Inc., Logans rt, = 

South Bend Lathe Wks, South Bend 22, 

Supreme Products, Inc., 2222 So. Calumet Pog 
Chicago 16, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Whitman '& Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


(Continued on page 290) 
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If you’re looking for someone to produce 


ia ea d precision flatness on your parts, our flat lap- 

‘ ping service department is equipped to pro- 
this duce parts with a flatness of .000011 inch 

or less and finishes to 2 micro inches on a 

fo | d er wide range of sizes in large or small produc- 


tion runs. Materials range from steel, Stellite, 

cast iron, brass and aluminum to plastics, 

glass, ceramics, carbons and many others. 

Thirty-six machines, together with “know how” and precision 

inspection facilities, insure work to meet your requirements. Branch 

service plants are also located in Houston, Los Angeles, Miami, 
New York, Philadelphia and Hamilton, Ontario. 


For complete information, write for this free folder today. 


6433 Oakton St., Morton Grove, Ill. (chicago suburb) 
In Canada: Crane Packing Co, Lid,, Hamilton, Ont. 
INDUSTRIAL PROGRESS 


Lapmaster is protected by 
United States and Foreign Patents 


Te CRANE PACKING COMPANY 


For more information fill in page number on Inquiry Cord, on page 263 MACHINERY, October, 1956—2389 


acking 
Flat Lapping Facies 
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A-B 


Simplify 

Preventive Maintenance on 

Hydraulic Equipment 
with 


MARVEL 


Change excessive 
and costly 
“DOWN-TIME” 
to 
Profitable 
“OPERATING TIME” 


SUMP TYPE (cuteway) 


Any workmen can easily disossemble, thoroughly clean and reassemble 
MARVEL Synclinal FILTERS, on the spot, in a matter of minutes. RESULT: — 
The equivalent of a brand new filter, ready for longer periods of depend- 
able service and protection. 

MARVEL Synclinal FILTERS are “‘permanent type"’ filters because there ore 
no throw-away parts to buy or replace, no moving parts to weor out or 
break down. Your FIRST COST is your ONLY COST. 

Marvel's BALANCED Synclinal design offers 2, times more ACTIVE filtering 
crea with sufficient storage capacity for filtered-out damaging particles; 
thus, longer periods of productive operation are attained at a minimum 
filter maintenance ““down-time."’ 

You con further simplify your preventive t by s 

izing with MARVEL Synclinal FILTERS, by specifying them on all new 
equipment and installing them on existing equipment. 


FOR EFFICIENT FILTRATION of Hydraulic Oils, Fire-resistant fivids, 
Coolants, Lubricants, Water— 
and 
FOR DEPENDABLE PROTECTION on all Hydraulic and other Low Pressure 
Circulating Systems— 
investigate MARVEL SYNCLINAL FILTERS 


LINE TYPE (cutaway) 


OVER 700 Original Equipment Manufacturers 
install MARVEL SYNCLINAL FILTERS as Standard Equipment! 


A SIZE FOR EVERY NEED 
Available for sump or line installation in capacities from 5 to 100 G.P.M. 
wae capacities may be attained by multiple installation (as described in 
catalog 


Choice of monel mesh sizes range from coarse 30 to fine 200. 


Immediate Delivery 
As in the past, Marvel continues 
to offer IMMEDIATE DELIVERY! 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, Ill. 


Without obligation, Please send me complete data on Marvel H 
Synelinal Filters, follows :— 

O Catalog #107—Fer Hydraalle Oils, Coolants, Lubricants 
Catalog #200—For Fire-resistant Hydraulic Fiwids 
(Aqueous Base) l 
#400—For Fire-resistant Hydraulic Fiuids (Syn- | 
Catalog #301—For Water 

ogs 

request | 
-! 


PHONE: JUniper 8-6023 


ARC WELDERS—See Welding Equip- 
ment, Arc 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single- and Multiple- 
Spindle Automatic 


BABBITT 

American Crucible Products Co., Lorain, Ohio. 

Ryerson, Jos. T., & Son, 2558 W. 16th _ 
Chicago 18, iil. 


BALANCING EQUIPMENT 


Gisholt Machine Co. (Static and Dynamic), 
E. Washington Ave., Madison 10, 


Losaile Tool, Inc., 3840 E. Outer Dr., Detroit 
34, Mich, 


Sundstrand Mach. Tool Co., 2531 11th St., 
Rockford, Ill, 


BALL-MAKING MACHINES 


Haynes Stellite Co., Kokomo, Ind. 
New Departure Div., Bristol, Conn. 


BAR MACHINES—See Screw Machines, 


Single- and Multiple-Spindle, Auto- 
matic 

BAR STOCK, Non-ferrous 

_— Crucible Prod. Co., Port Huron. 
ich, 

mating Brass & Bronze Co., 715 Spencer, 
ole 10. 

Centrifugally Cast Products Div., Shenango 
Furnace Co., Dover, Ohio. 

Mueller Brass Co., Port Huron, Mich. 

Ryerson, Jos. T., & Son, 2558 W. 16th St., 


Chicago 18, Ill. 


BAR STOCK AND SHAFTING, Steel 


Bethlehem Co., 701 East Third St., 
Bethlehem, 
Boston Gear Works, 14 Hayward St., Quincy 


71, Mass. 
Carpenter Steel Co., 105 W. Bern St., Reading, 


Co. of America, Henry W. 
Oliver Bl Melion Sq., Pittsburgh | 22, Pa. 

Cumberland Steel Co., Cumbe 

Ryerson, Jos. T., & Son, Téth St., 
Chicago 18, Ill. 


‘a. 
Crucible Steel 


BARS, Steel 


Allegheny Ludlum Steel Corp., Bethlehem, Pa. 
Bethlehem Steel Co. » Bethlehem, Pa. 

Carpenter Steel Co., “Reading 

Columbia Tool Steel Co., ell Hts., Hl. 
Cua Steel Co. America, Oliver’ Bidg., 


yerson Joseph T., & Son, Inc., 2558 W. 16th 
Chicago 18, 
Timken Roller Bearing Co., Canton, Ohio. 
. §. Steel Corp. (American Steel & Wire Co. 
Columbia Steel Co. Tennessee Coal, 
Iron & R. R. Co. Div), Sth Ave., Pitts- 


Pa. 
Wheelock, Lovejoy & Co., Inc., Cambridge, 


urgh 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 
Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 
Ball & Roller ont Co., Danbury. Conn. 
Boston Gear Works, ~ 3200 Main St., North 


Quincy, Mass. 
Fafnir Bearing Co., New Britain, Conn. 


ederal Bearings Co., Inc., ‘Poughkeepsie, 
New York 

Marlin-Rockwell Corp, 402 Chandler Bidg., 
Jamestown, N. Y 

New arture Div., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting Park 


Ave., Philadelphia, Pa. 
Norma-Hoffman Bearings Corp., 
Conn, 


(Conti ued on page 292) 
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HIGH-QUALITY 
UNFORTIFIED 
OIL 


SUNVIS 900 


Oil color tests show 


LONG-TIME 
SERVICE 


HIGH-TEMPERATURE 
SERVICE 


WHY SUNVIS 900 OILS SAVE YOU MONEY 
IN CIRCULATING AND HYDRAULIC SYSTEMS 


Color means very little in brand new oils. 
But...color change during service can mean 
a lot. While minor darkening is seldom seri- 
ous, radical color changes indicate danger, 
except, perhaps, in a highly detergent oil. 

Either the oil is contaminated by foreign 
matter, or as in the pictures, the oil has oxi- 
dized from heat and long use. The products 
of oxidation darken the color of ordinary 
oils...clog valves and filters, cause excessive 
maintenance. 

Compare the appearance of the used 
Sunvis 900 with the appearance of the other 


used oil. The color of used Sunvis 900 is 
practically the same as new Sunvis 900. 
There is not a sign of oxidation products. 
Here’s proof that Sunvis 900 oils will last 
longer and provide the extra needed resist- 
ance against the high temperature “hot- 
spots” of typical hydraulic and circulating 
systems. For the long run, a Sunvis 900 oil 
is the most economical oil you can buy. 
For more information about Sunvis 900 
oils, see your Sun representative, or write 
for Technical Bulletin 35. Address Sun O11 
Company, Philadelphia 3, Pa., Dept. I-31. 


INDUSTRIAL PRODUCTS DEPARTMENT Lom 
SUN OIL COMPANY <@SUNOCO=& 
Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto and Montreal 


. 
NEW 
5 


Product Directory 


High-Pressure Pumps, below, each handle 54 gpm 
of Sunvis 931 at 2500 psi. Unique closed-loop hy- 
draulic system, left, features color-coded piping. 


NEW CENTRAL 
HYDRAULIC SYSTEM 
PROTECTED BY 
SUNVIS 931 OIL 


The new variable-pressure hydraulic system 
at Columbia Records in Bridgeport, Conn., 
delivers oil at 2500 psi to as many as 40 in- 
jection molding machines. Round-the-clock 
production of micro-groove records depends 
on the reliability of this system. 

Columbia picked Sunvis 931 because their 
tests and experience have shown it doesn’t 
form carbon or leave harmful deposits...even 
after years of use. Because of their long life, 
Sunvis 900 oils are the least expensive oils 
you can buy for tight circulating systems. 

This is just part of the story about Sunvis 
900 oils. Why not talk them over with your 
Sun representative the next time he calls. Or 
write to Sun Ort Company, Philadelphia 3, 
Pa., Dept. I-32. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 
Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto and Montreal 


2 
— 


‘UNUSUAL TOOLING 
SETUP FOR 


on DETROIT 
VERTICAL 
SINGLE RAM 
MACHINE 


This broaching job requires rigidity and perfect alignment 
. « « Which makes it a “natural” for the massive Detroit 
Vertical, built and tooled by experts. Note the safety 
feature which prevents the main slide from descending 
until dual push buttons have been operated. This slide 
holds the heavy, pot-type broach holder in perfect align- 
ment with the fixture post, which is mounted on a fixed 
knee for even greater accuracy. 


Detroit Vertical Single Ram machines are available in 
standard capacities from 5 to 25 tons, stroke length from 
30” to 90”. Interchangeable knees with shuttle table 
mechanism can readily convert this machine into a 
standard for future production needs. Oversize platens 
on all standard models allow multiple as well as single 
station tooling. 


Detroit builds every size and type of broaching machine, 
automates and tools them to fit your needs. Call in a 
Detroit field engineer, or send us details of your produc- 
tion problem... today. 


Write for new 

free bulletin on 
Detroit Vertical 
Single Ram Machine 


For more information fill in page number on Inquiry Card, on page 263 


eartT—Automotive transmission 
~ component. 


OPERATION—Broach 4 external lugs, equally spaced. 


TOOLING —Pot-type broach holder, built in sections for 
convenient tool assembly . . . in perfect alignment with 
fixture post. 


cycte—Operator loads work over fixture on top of post, 
starts machine. Broach holder descends with ram and 
bottoms after cutting stroke. Operator unloads work and 
presses palm button for return stroke. 


PRODUCTION—120 parts per hour. 


MACHINE Detroit 10-ton Vertical Single Ram Broaching 
Machine with 42” stroke and fixed knee. 


BROACH 


& MACHINE COMPANY 


DEPARTMENT B-10 
ROCHESTER, MICHIGAN 
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A ) BEARINGS, Bronze and I Alloy 
American Crucible Products 1395 Oberlin 
Ave., Lorain, Ohio 
Boston” by Works, 3200 Main St., North 


Bunting “rent & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio 
Haynes Steilite Div., Union Carbide & alae 
orp., 30 E. 42nd St., New York, N. 
o-Penn Mold Co., Dover, Ohio. 


IN THE USE OF 
REARINGS 


BEARINGS, Needle 
Orange Roller Bearing Co., Inc., Orange, N. J. 


BEARINGS, Oilless 

American Crucible Prod. Co., Lorain, Ohio. 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio. 

Ryerson, Jos. T., & Son, 2558 W. 16th St., 
Chicago 18, Ill. 


“Bunting Bearings” 
means fine bearings to 


BEARINGS, Roller 


engineers and mechanical Norma Hoffman | Corp., Stamford, 
maintenance men. Bunting Cast ” ep Orange Roller Bearing Co., Inc., Orange, N. J. 
Bronze is the outstanding metal Rollway Beorings Co., Inc. "Sah Seymour ‘St. 


Timken Rater Bearing Co., Canton, Ohio. 


in the field of general purpose bearing 
applications. Now the same high 


standards of manufacturing and 
BEARINGS, Thrust 


distribution are available in a standardized Ball & Roller Bearing Co., Danbury, 
line of Bunting stock sintered powdered plain Bross Bronze Co, ‘spencer and Gar 
and flange bearings, thrust bearings and bars. Fafnir Beoring Co.. Ne ie Dee, Sore 
Marlin-Rockwell 402 Bidg., 
You can choose the Bunting Bearing that Nine bell Bebring Co., Nicetown, Philadelphia, 
exactly meets your needs. Bunting Stock Cast Notmia-Hoffman Bearings Corp., Stamford, 
Bronze Bearings and Bars are available in Oronge Roller Bearing Co., Inc., Orange, N. J. 
many hundreds of sizes for all mechanical 
Timken Roller Bearing Co., Canton, Ohio. 


requirements. Bunting stock 
sintered powdered self-lubricating 
Bearings are available in a far 
greater range of standard sizes 
than ever before. Each 

embodies traditional Bunting 
quality. 


BELT SANDERS—See Grinding Machines, 
Abrasive Belt 


BELTING, 
Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 


Botu Bunting Cast Bronze and 
Bunting oil filled, self-lubricating 


BENCH CENTERS 
Brown & Sharpe Mfg. Co., Providence, R. lI. 


Bearings Delta. Power Tool Div., 400 N. Lexington Ave., 
an 

ars are available to you Sundstra Mech, Toot Co., 2531—IIth St., 
through your nearest Bunting Distributor. He has Rockford, 


in stock all sizes for your immediate needs. 
Ask him or write for complete lists and 
dimensional data on Bunting Cast BENCHES AND STOOLS 

Bronze and Bunting Sintered 


Bronze Bearings. 


BENDERS, Bar, Tube, Channel, etc. 
Bath, Cyril Co., 32324 Aurora “soon, 


hio 
Greordens Bros. & Co., 2136—12th St., Rock- 
ford, Hl. 


BENDERS, Plate, Etc 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS Bath, Cyril’ Co, 32324 Aurora Road, Solon, 

OF CAST BRONZE AND POWDERED METAL Cincinnati | Shaper Co., Hopple & Gerrard, 
incinnati 10 

The Bunting Brass and Bronze Company, Toledo 1, Ohio Niggara |Mch. & Tool V Wks., 637 Northland 


Branches in Principal Cities * Distributors Everywhere (Continued on page 294) 
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Induction 


Cost was reduced 94% when 
heat-treatment of this corn- 
harvester part was changed 
from carburizing to TOCCO- 
hardening, 9%c saved on 
every piece — $4750 on each 
50,000 piece batch, plus an 
hourly production increase 
from 120 to 300 pieces per 
hour. 


Thompson Products Ltd. boosted production of these 
automotive wrist pins from 500 to 1200 per hour when 
they switched to TOCCO-hardening. Costs fell from 
$5.45 to $3.25 per hundred parts—a savings of 2c per 
pin, $26.40 per production hour. 


Mechanics Universal Joint Division of Borg-Warner re- 
ports a 69% savings in the hardening of stub ends for 
propeller shafts. TOCCO also upped production from 
35 to 112 parts per hour—over three times as fast as con- 
ventional heating methods. 


Leading automotive companies need and use TOCCO 
hardened axle shafts to handle higher horsepower. Better, 
yet cheaper—savings of $375.00 per day. Less machining 
costs, lower priced material, increased production, and Lima-Hamilton Corporation 
a plus in quality—200% greater torsional life. adopted TOCCO for harden- 
ing this shifting lever. Results: 
a savings of 4c per piece— 
$25 per production hour. 
TOCCO costs only 17% of 
former heating method. This 
is only 1 of 139 parts TOCCO- 
hardened by Lima-Hamilton 
Corp. All show savings over 
usual heating methods. 


Number 7—the lucky number—is up to you. 
Why not add your name to the list of companies 
who use TOCCO Induction Heating to in- 
crease production, improve products and lower 
costs. TOCCO engineers are ready to survey 
your plant for similar cost-saving results — 
without obligation, of course. 


Kearney & Trecker Corp. reduced the cost of hardening 
this milling machine part from $1.57 to 10c apiece. In 
addition TOCCO made possible a switch from alloy to 
S.A.E. 1045 steel— saving another 11c per piece in mate- 
rial cost. Kearney & Trecker hardens 140 different parts 
on one TOCCO unit. 

See Us At Booth 2212 


National Metals Exposition—Cleveland—October 8-12 
THE OHIO CRANKSHAFT COMPANY Coupon Today 


THE OHIO CRANKSHAFT CO. 
BULLETIN — 


Dept. M-10, Cleveland 1, Ohio 


Please send copy of “Typical Results 
of TOCCO Induction Hardening and 
Heat Treating.” 


Name 


Position 


d 


Address. 


City. Zone 


For more information fill in page number on Inquiry Card, on page 263 M ACHINERY, October, 1956—293 
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Are solid high-speed steel 
milling cutters obsolete? 


GODDARD & GODDARD COMPANY 


, they are someone ought to tell our customers about if. 
They've asked us to produce so many styles and sizes 
that we finally went all the way and stock the most 
complete line available anywhere. 


No, the solid high-speed steel cutters haven't been 
obsoleted by the carbides. When it comes to the smaller 
production runs and toolroom use, the solid steel cutters 
are it. Here, they'll perform more than adequately at the 
lowest possible initial tool cost. And they're much easier 
to maintain than the more costly carbide cutters. 


Even though Go & Go produces a lot of inserted 
blade cutters, we're just as proud of our extensive line 
of solid high-speed steel cutters. Every tool is engineered 
with the same care and over 38 years of milling cutter 
know-how goes into each and every one. 


Want to see the extensive stock of standards 
available? Ask for Catalog F, it's free on request. 
Go & Go also designs and manufactures special milling 
cutters in quantity. Check one of our engineering sales 
representatives in principal industrial centers for details. 


OIT 23. MICHIGAN 


Engineering tools that Go & Go since 1917. 
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BENDING MACHINES, Hydrevlic 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Bethlehem Stee! Co., Bethlehem, Pa. 

oun Forge Co., 490 Broadway, Buffalo, 


A. 8., Com ‘on 


301 Wolf on laines, 
Hydraulic Press Mfg. Co., Mount Gileod. 
Erie Engrg. C Kenmore Sta., Buffalo, 


Niagara Machine & Tool Works, 683 North- 
land Ave., B N.Y. 

Verson Allstee! Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, til. 


BENDING MACHINES, Pipe 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Farquhar, A. B., Div. Oliver Corp., York, Pa. 


BENDING ROLLS 

Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Chio. 

Niagara Mch. 637 Northland 
Ave., Buffalo 11, 


BLAST CLEANING EQUIPMENT 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 38, Mich. 

Pangborn Corp., Hagerstown, Md. 


BLOWERS 
Forge Co., 490 Broadway, Buffalo, 


BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BLUEPRINT MACHINERY & 
ACCESSORIES 

bet = Brothers, 512 No. Water St., Saginaw, 


BOLTS, NUTS AND SCREWS 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 


Conn. 

Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 

Ottemiiler, W. H., & Co., York, Pa. 

Parker-Kalon Div., Clifton, N. J. 

Russell, Burdsall  & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Standard Pressed Steel Co., Jenkintown, Pa. 

Williams & H., "400 Vulcan’ St., 
Buffalo 7, 


BOOKS, Technical 
ingen Press, 93 Worth St., New York 13, 


BORING BARS 


Bros. Co., 5200 W. Armstrong 
Ave 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


onn. 
Davis ve Tool Div., Giddings & Lewis 
ool Co., Fond du Lac, Wis. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

| 7 Milling Machine Co., 2442 Douglas 

Rockford, Ill. 

Tool ‘Corp., Meadville, Pa. 

Metallurgical Products Dept. of General Electric 
Co., ox rh Roosevelt Park Annex, 


& ‘1906 Rockwell St., Chicago 
Universal Engineering Co., Frankenmuth 2, 


ich. 

Van Norman Mch. Co., 3640 Main St., 
Springfield 7, Mass 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 

Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 

bed 5 i H. & Co., 400 Vulcan St., Buffalo 


(Continued on page 296) 
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Barber-Colman’s new high-speed hobbing machine 
may be totally different from the machines you build. 
But the machine design problems they encountered 
in developing this machine could very well be your 
problems. Among the problems encountered was that 
of feed. To solve this problem, Barber-Colman se- 
lected Oilgear Fluid Power Feeds. These feeds give 
them the infinitely variable output to provide a hob- 
bing feed range of .020” to 1” per minute. In addition, 
they provide a far more constant hobbing feed despite 
changes in load or system temperatures. They also 
provide cushioned, positive, precise, fast-acting 
electro-hydraulic control of feed, rapid traverse, and 
stop through automatic switches. Finally, they pro- 
vide power for operating ten auxiliary cylinders and 
three valves. One Oilgear type AX-311 Pump supplies 
fluid power for the entire machine. 

You have much to gain if youstop a moment and ask: 
“Why are leading machine and machine tool builders 
turning to Oilgear? Am J missing an opportunity to 
improve machine performance?’”? Why don’t you 
compare your machine needs with what Oilgear 
“ANY-SPEED” Drives and Feeds can provide? You 
can rest assured that we will recommend our product 


ANOTHER TRIUMPH IN MACHINE DESIGN 
THAT USES OILGEAR “ANY-SPEED” DRIVE FEEDS 


Type AX-311 PUMP and Type H-311 MOTOR 
OILGEAR “ANY-SPEED" DRIVE FEED 


only when it is to your advantage. Tell us your needs. 
We'll give you a specific appraisal of the possibilities. 
Write now. THE OILGEAR COMPANY, 1569 W. 
Pierce Street, Milwaukee 4, Wisconsin. 


PIONEERS...NOW THREE PLANTS 
FOR FLUID POWER 
PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS & VALVES 


4 
eet 
AY’ 


Product Directory 


for Continuous 
Precision Threading 
of Long or Short Bars and Tubing 
and Short Headless Parts 
DIAMETER CAPACITIES—14” to 3” 


REED 
ACHINES 


Provide Uniform Pitch Diameter 
and Accurate Thread Form 


Over the Entire Length of the Threads 


Hollow and Solid Parts 
Threaded by 
Thru-feed Rolling 


Thru-feed rolling may be used for threading both solid and hollow pieces of 
varying lengths and materials. Various forms may be rolled, including worms 
and Acme threads. Headless pieces, with threads running the entire length, may 
be threaded in bar lengths and then cut up into desired finished lengths. 


Machines may be arranged for both manual and completely automatic loading 
and unloading of the parts . . . the rolling cycle with either method of loading is 
fully automatic. The work blank is rolled between cylindrical dies and is finally 
discharged at the rear of the machine. Short, headless pieces may be loaded into 
a chute and automatically fed, rolled and discharged. Controls are available 
that permit rolling the entire length, ends or middle section of a part. 


Reed thread rolling machines are made in 2 die horizontal and 3 die horizontal 
and vertical types for thru-feed and in-feed rolling. They are rugged, of compact 
construction, easy to set up, convenient and simple to operate. 


Operating handbooks are available so the tool engineer and operator can set 
up his own applications. 


Write for Thread and Form Rolling Bulletin 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S.A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
ston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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BORING HEADS 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 
Baker Brothers, Inc., 1000 Post St., Toledo 10, 


io. 
ent Machines, Inc., 500 Lindley St., 


6, Conn. 
Bryant Chucking Grinder Co., Clinton St., 
ingfield, Vt. 
Davis Bori Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 
Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 
Homestrand, Inc., Larchmont, N. Y. 
Michigan Drill Head Co., Van Dyke, Mich. 
Millholland, W. K. inery Co., 6402 West- 
field Bivd., Indianapolis 5, | 
Mummert-Dixon Co., Hanover, Pa. 
Standard Electrical Tool Co., ‘2500 River Rd., 
Cincinnati 4, Ohio. 
Universal Engineering Co., Frankenmuth 2, 


Mich. 
Wesson Co., 122G Woodward Heights Bivd., 
Ferndale, Mich. 


BORING MACHINES 
Baker Brothers, Inc., 1000 Post St., Toledo 


io. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bullard Co., Bridg 6, Conn. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Cos cr. 405 Lexington Ave., New York 17, 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Davis & Thompson Co., 4460 N. 24th St., 
Milwaukee 10, Wis. 
1200 Oakman Bivd., Detroit 
Mich. 
Giddings & Lewis Mch. Tool Co., Fond du Lac, 


s. 

Gray Co., G. A., 3611 Woodburn Ave., Cin- 
cinnati 7, 

Heaid Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Homestrand, Inc., Larchmont, N. Y. 

Kearney & Trecker Corp., Milwaukee, Wis. 

LaSalle Tool, Inc., 3840 E. Outer Dr., Detroit 
34, Mich. 

Michigan Drill Head Co., Van Dyck, Mich. 

Millholland, W. K., Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Moline Tool Co., Moline a 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Pope Machinery Co., Haverhill, Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 
der Tool & Engrg. Co., 3400 E. Lafayette 

., Detroit 9, Mich. 
Wadell Equipment Co., Clark, N. J. 
Wales-Strippit Co., No. Tonawanda, N. Y. 


BORING MILLS, Horizontal 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Cosa Corp., 405 Lexington Ave., New York 17 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Giddings & Lewis Mch. Tool Co., Fond du Lac, 


Wis. 

Gray, G. A., Co., 3611 Woodburn Ave., Cin- 
cinnati 7, Ohio. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill 

Lucas Mch. Tool Div., New Britain Mch, Co., 
12302 Kirby Ave., Cleveland 8, Ohio. 

New Britain Mch. Co., New Britain, Conn. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 


BORING MILLS, Vertical 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Conn. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

405 Lexington Ave., New York 17, 


Giddings & Lewis Mch. Tool Co., Fond du Lac, 


is. 
New Britain Mch. Co., New Britain, Conn. 
Portage Mch. Co., 1025 Sweitzer Ave., Akron 


11, Ohio. 

Snyder Too! & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Triplex Machine Tool Corp., 75 West St., 
New York 6, N. Y. 


(Continued on page 298) 
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Bob Rossi, Chief Engineer, tells 
Roy Johnson, Plant Manager 


“We switched to 


—and saved 1 


oo This easy-to-polish, superfine-grain drawing brass 
has been slashing finishing costs in plant after plant, 
on all kinds of jobs. Now Peerless Accessories Co., 
of Mount Holly, N. J., reports: 

“To our line of lighting and safety automotive 
accessories, weve recently added two rearview 
mirror assemblies. We had been using regular draw- 
ing brass for the dished head until your representa- 
tive persuaded us to try Formbrite. Here are the 
results, based on a very careful cost study: 


032” gage 70-30 Formbrite Finishing procedure using Present procedure 
is used for this 412” diame- 


regular drawing brass using Formbrite © 
ter rearview mirror head 
shown full size. Strip is 1) Grease grinding or “cutting” Not necessary with Formbrite 
2) Buffing Light buff 
eavy coils for long press E P 
runs. Copper, nickel and 3) Copper strike = Copper strike ii 
chromium plating on a solid 4) Nickel plate (.00045”) Bright nickel plate (.0003”) 
brass base provides oa 5) Buffing nickel Not necessary 
bright, rustless, long-lasting 6) Chromium plate Chromium plate 
outdoor finish. Cost 27¢ each Cost 15¢ each 


“That's a saving of 12 cents apiece. Multiply it by 
3,000 to 4,000 a day and it becomes important money!” 


*Formbrite's superfine grain made possible a lighter 
but equally serviceable plate of bright nickel 


a Surprisingly, Formbrite doesn’t cost a penny more. 

“Flight-Wing,” below, and Find out for yourself how its superfine grain, excel- 

lent drawing properties, strength, and scratch resist- 

left. Housings and mounts 

cre chromium-plated zinc- ance can help you make a better product at lower 

base die castings. cost. Write for Publication B-39. Better yet, ask us 


about a sample lot. The American Brass Company, 
Waterbury 20, Conn. In Canada: Anaconda Ameri- 


can Brass Ltd., New Toronto, Ontario. 5670 
FINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by The American Brass Company 
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The sign of QUALITY in Die Casting Machines 


i 4 
HOT AND COLD CHAMBER MODELS IN ALL TONMAGES 
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...one of many quality die casters 
who have re-ordered Lake Erie 


machines again and again. 


The sign of QUALITY 
die castings produced 


on 83 Lake Erie 


machines 


\\ The (Continental) Mark II's grille is made by The 
Electric Auto-Lite Company, Toledo, Ohio. Ford 
engineers picked this company because it could 
maintain the quality standards they were seeking. 7 


STEEL Magazine— May 28, 1956 


LAKE erie® 


LAKE ERIE ENGINEERING CORP RAI ON, 470 Woodward Ave., Buffalo 17, New York 


For more information fill in page number on Inquiry Card, on page 263 
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STRETCH ROLLS THAT STRETCH 
DOLLARS... for manufacturers of paper- 
making machinery. They're centrifugally cast by 
Shenango to provide complete uniformity, pres- 
sure-dense grain, freedom from blow holes, sand 
inclusions and other hidden defects. They'll wear 
longer, take abnormal stresses, loads and speeds 
without the risk of costly failure. If you need 
virtually any symmetrical part, ferrous or non- 
ferrous, large or small, rough or finished, write 
to: Centrifugally Cast Products Division, The 
Shenango Furnace Company, Dover, Ohio. 


COPPER, TIN, LEAD, ZINC BRONZES a . 


MONEL METAL + NI-RESIST + MEEHANITE® METAL - 


CENTRIFUGAL 
CASTINGS 


ALUMINUM AND MANGANESE BRONZES 


ALLOY IRONS 


BORING TOOLS 
American 1232 Penn Ave., 
Pittsburgh 22, 
Apex Tool & Caer Co., Inc., 235 Canal St., 
Shatter, Conn. 
ee sed Tool Co., 5200 W. Armstrong 


cules Co., 2 "4 Canfield Ave., Bridgeport 6, 


Con 

Crucible Steel Co. of America, Henry W. Oliver 

Bidg., Mellon Sq., Pittsburgh 22, Pa. 

Davis Boring Tool Div., bang oa & Lewis 
Machine Tool Co., Fond d lu Lac, Wis. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Detroit 20, Mich. ‘ 

-O Corp., 1200 Oakman Bivd., Detroit 


Mich. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 


1025 Sweitzer Ave., 


Pratt & Whitney Co., Inc., West Hartford, 
onn. 
Scully-Jones & Co., 1906 Rockwell St., Chicago 


8, 
Star Cutter Co., 34500 Grand River, Farming- 


tom, Mic 
Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Mich. 
Wesson Co., 1220 Woodward Heights Bivd., 


Ferndale, Mich. 
“ag H. & Co., 400 Vulcan St., Buffalo 


‘ 


BRAKES, Press and Bending 
Bath, Cyril Co., 32324 Aurora Road, Solon, 


io. 
Cincinnati Shaper Co., Hopple & Gerrard, 
Cincinnati, Ohio. 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 
Dreis & Krump Mfg. Co., 7400 Loomis Blvd., 
Chicago 36, Ill. 
Ferracute Machine Co., Bridgeton, bd Ro 
Lodge & Shipley Co., Hamilton | 
Niagara Mch. & Tool Wks., Northland 
Ave., Buffalo 11, 
Verson’ Allsteel Press. 93rd St. and S. 
Kenwood Ave., Chicago, Ill. 


BRASS 
— Brass Co., 25 Broadway, New York, 


Bridgeport Brass Co., Bridgeport, Conn, 
ler Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass, Inc., 230 Park Ave., 
New York, 


BROACHES 
Anperigan Broach & Mch. Co., Ann Arbor, 


ich. 
Colonial Broach & Machine ce. he O. Box 37, 
Harper Sta., Detroit 13, 
Detroit Broach Co., Inc., 950 Rd., 
Rochester, Mich: 
duMont Corp., Greenfield, 
Ex-Cell-O Corp., 1200 Pay Bivd., Detroit 


32, Mich. 
Lapointe Mch. Tl. Co., Tower St., Hudson, 


Mass. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237 Roosevelt Park Annex, 


Detroit 32, Mich 
National Broach & Meh. Co., 5600 St. Jean 


Ave. ich 
Sundstrand Mch. Tool Co., 2531—I!th St., 


Threadwell Tap & Die Co., 16 Arch St., Green- 


fiel 
Wesson co. “1220 Woodward Heights Blvd., 
Ferndale, “Mich. 


BROACHING MACHINE, Internal 
American Broach & Mch. Co., Ann Arbor, 


ich. 
Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 
Detroit Broach Co., Rochester, Mich. 
Lapointe Mch. TI. Co., Tower St., Hudson, 


Mass. 
Sundstrand ich. Tool Co., 2531—-I1th St., 


Rockford, Ill. 
Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


BROACHING MACHINE, Surface 

ee Broach & Mch, Co., Ann Arbor, 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati, Ohio. 

Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Detroit Broach Co., Rochester, Mich. 


(Continued on page 288) 
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How optical gaging 


helps get Giannini 


air-borne instrument 


A pulley in one Giannini instrument 
is less than pencil eraser size, has 
groove dimension tolerance falling be- 
tween 0.010” and 0.011’, four separate 
angles to check out within 0.30°, a 
shaft diameter of plus or minus 0.0001” 
or 0.0002”. Perpendicularity must be 
within 0.0003”. Like many aircraft 
parts, it’s made of aluminum alloy. 

Before Giannini put a Kodak Con- 
tour Projector to work on receiving in- 
spection, getting prototypes of instru- 
ments filled with parts like this—and 
even tighter—used to be a mammoth 
problem. An undetected off-tolerance 
part in the master could hold up pro- 
duction or even throw production 
models out of kilter. 

At Giannini, inspectors check in- 
coming parts quickly and accurately 
with optical gaging, make sure they’re 
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4 
production off the é ground faster. & Co., Inc., Pasadena, Calif., are using 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


In the fight for flight that’s higher, farther, 
faster—plane and missile makers want ev- 
» erything smaller, lighter, tighter. Tighter 
y means tolerances today of 0.0002” to 
0.0003” compared to 0.003” to 0.004” a 
few years ago. That’s why more and more 
manufacturers like aircraft and missile in- 
strument and control maker G. M. Giannini 


Kodak Contour Projectors. 


right for the prototype. They optically 
check angles, shoulders, radii, posi- 
tions, and all critical surfaces on a 
single projector. Now there’s less 
chance than ever that production parts 
will be off tolerance once the master 
has been approved. 

If inspecting small parts to tiny tol- 
erances is a large problem with you, 
you should investigate optical gaging 
with a Kodak Contour Projector. A 
Kodak Contour Projector can work 
production and quality control mira- 
cles where control of measurements 
makes a better product. 

Write for your copy of “Projection 
Gaging with Kodak Contour Projec- Inspectors quickly learn optical gaging, be- 
tors.”’ Even better, ask for the name cause it’s simply a matter of looking and com- 
of your nearest representative, so he P®ring. Perhaps you can greatly improve Tool- 

room, Receiving, Production, and Final inspec- 
can personally explain projection gag- 


os 2 a2 tion with a single unit. There are six models to 
ing’s scope and capabilities. choose from. 
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THIN SLOTTING CUTTERS 


— 6'' — 8''— and in diameter 


with Jack- Lock’ Blade Locking Wedges 


@ Designed specially for milling thin slots accurately and 
efficiently. Jack-Lock wedges extend the full width of the body. 
Consequently, locking pressure is applied parallel to the sides 
of the body, assuring true running at all times. Cutting faces of 
the blades are milled and ground to provide the axial rakes 
required. Easily converted to a half-side mill by simply insert- 
ing blades all of one hand. Extra large hubs provide added 
ruggeduess and rigidity. Easily mounted on a grinding 
arbor for resharpening. Unsurpassed performance. Write for 
a bulletin today! 


eee 


WRITE FOR 
Send’? 


MSCROSKY TOOL CORPORATION 


1353 Main Street 


Meadville, Penna. 
Gentlemen: 
Please send Bulletins describing the tools checked below. | 


~Lach® |] Type 
MILLING CUTTERS BORING BARS 


Super® Adjustable 


REAMERS 


Wéard* 


QUICK-CHANGE CHUCKS 


HE McCROSKY 
coupon soday! 


TOOL POSTS 


Specially Engineered 


MULTIPLE PRODUCTION TOOLS 


Name Title 


Company 


Address. 


302—-MACHINERY, October, 1956 


a Say 13000 St. Clair Ave., Cleve- 
Mch. Til. Co., Tower St., Hudson, 


Mas: 
Sundstrand Mch. Tool Co., 2531—IIth St., 
Rockford, Hl. 


BRONZE 

American Brass Co., Waterbury 20 

American Crucible Products Co., % Oberlin 
Ave., Lorain, Ohio. 

po eport Brass Co., Bridgeport, Conn. 

ueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, Tampico, Wire 
Wheel, Etc. 

Delta Power 400 N. Lexington Ave., 
Pittsburgh 8, 

Osborn Mfg. Hamilton Ave., Cleve- 
land, Ohio. 


BUFFERS 

Deita Power Tool Div., 400 Lexington Ave., 
Pittsbu = Pa. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio. 


BULLDOZERS, Metalforming 

Birdsboro Steel Foundry & 
Birdsboro, Pa. 

Erie Foundry Co., Erie, Pa. 

Farquhar Div., A. B., 142 N. Duke St., 


‘a. 
Lake Erie Engineeri Cc 470 Woodward 


Co., 


York, 


BURNISHING MACHINES 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son ‘Ave., New York 17, N. Y. 


BURRING MACHINES—See Deburr'ng 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Corp., 12009 Oakman Blivd., Detroit 
, Mic 
Metal Carbides Cup. 6001 Southern Bivd., 
Youngstown 12, 
Universal Engrg. ‘Co., Mich. 


BUSHINGS, Hardened Steel 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 

American Crucible Products Co., Lorain, Ohio. 

Bunting Brass Bronze Co., 715 Spencer, 
Toledo, Ohio. 

Universal Engrg. Co., Frankenmuth, Mich. 


CABINETS, Tool 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Standard Preweed Steel Co., Jenkintown, Pa. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Termaphrodite, etc. —See Layout and 
Drafting Tools; Machinists’ Small Tools 


CALIPERS, Vernier 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoAll Co., Des Plaines, Ill. 

Scherr, George, 200 Lafayette St., 
New York ip 
Starrett, The L.‘S. Athol, Mass. 

Continued on page 304) 


B-C Product Directo 
| 
4 
| 


Designed to meet today’s demands for greater stability, more power and higher 
spindle speeds, the Koping $ 8 B is one of fourteen types manufactured in seven 
sizes. Wide bed casting with high rigid walls braced by strong diagonal ribs. Saddle 
and tail stock are mounted on separate flame-hardened V and flatways. 

The unit features automatic releases on longitudinal and cross feeds. The spindle, 


which is made with a type L 2 nose has no gears or clutches mounted on it and runs 
on special precision cylindrical roller bearings with front bearing 4%” in diameter. 


SPEC IFICAT ONS 


For complete details on this and the other fine Koping 
lathes and milling machines sold and serviced by 
Homestrand write: Engineering Dept., Homestand, Inc., 
9 Addison Street, Larchmont, New York. 


For more information fill in page number on 


: 
| 
Note: Dealer inquiries invited Several territories available 


HIGH SPEED, HIGH CAPACITY 
SOLENOID VALVES 


GASKETED COVER 
CHAINED TO VALVE 


RADI 


SHOCK RESISTANT 
SOLENOID MOUNTING’ 


OVERRIDE BUTTON 
‘FOR MANUAL OPERATION 


NG PLATE | 


automation less costly and more dependable 


Conservatively rated at 600 cycles per minute for continuous 
operation, these new, high speed valves feature: 
1) SHOCK RESISTANT SOLENOID MOUNTING* available only in 


Quick-As-Wink design, reduces destructive hammering and 
vibration, assuring greatly increased solenoid life. 


2) VALVE CHAMBERS formed by aluminum spacers held in accurate 
metal to metal end abutment** and sealed with “O” rings and 


“U” packers. 
3) HOLLOW, RADIALLY PORTED STAINLESS STEEL PLUNGER directs 
the flow through the valve. No lapped joints. 


4) GASKETED DIE-CAST COVER finned for cooling, held with captive 
screws and chained to valve. 


5) OVERRIDE BUTTON permits manual operation in case of power 
failure. 


6) SUB-BASE MOUNTING permits valves to be inspected — and 
serviced if necessary — without disconnecting any of the piping. 


Available also in Double Solenoid, Lever 
Operated and Pilot Operated Designs. 


Get full details about this outstanding new 
valve. Write for Bulletin No. 561—Today! 
**U. S. Patent No. 2,645,450 


Quick-As-Wink? 


AIR AND HYDRAULIC 


Control Valves" 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 


*Patent Applied For 


CAM CUTTING MACHINES 
Cincinnati x Grinding Mchs., Inc., 


Cincinnati 
Whitney Co., Inc., West Hartford, 


Holbrook & Henderson, Inc., 292 
Madison Ave., New York 17, N. Y. 

Sundstrand Mch. Tool Co., 253] St., 
Rockford, Ill. 

Van Norman Mch. Co., 3640 Main St., Spring- 


field 7, Mass. 


CAM MILLING AND GRINDING 
MACHINES 

Corp., 1232 Penn Ave., 
Boird Machine to. | 1700 Stratford Ave., Strat- 
Cincinnati ne Machine Co., Oakley, Cincin- 


nat i, 
Landi ter Co., Waynesboro, P 
Rowbottom Machine Co., Waterbury, Conn. 


CAMS 
Brown & Sharpe Mfg. Co., 
Engrg. Co., 
Hartford Special Machry. Co., 287 Homestead 


Ave., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


Providence, R. |. 
Inc., 750 ‘5. 13th, Newark 3, 


CARBIDES 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 


Corp., 112 Dearborn Ave., South 
eloit 
Chicago-Latrobe Twist a Wks., 411 W. 


Ontario St., Chicago 10, 

DoAll Co., Des Plaines, ti 
Kennametal, Inc., Latrobe, 

Linde Air Products Co., 30 re 42nd St., New 
Metal ce t Ohi 

eta arbi orp., Youngstown, io 

Metallurgical Products Dept. of General Elec- 
Box 237, Roosevelt Park Annex, 


tric Co., 
Detroit 32, 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 

CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


American Crucible Products Lorain, Ohio 

Bethlehem Co., 701 “East Third St., 
Bethlehem 

Centrifugally Cast Products Div.—Shenango 
Co., ver, io 


Dow Chemical Co., Midland, Mich. 
Mueller Brass Co., Port Huron 35, Mich. 


¥ 
CASTINGS, Gray Iron, Malleable 
Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 


Centrifugally’ Cast Products Div.—Shenango 
Furnace Co., ver, Ohio 

Challenge Mchry. Co., — Haven, Mich. 

ce Birmingham Co. Ansonia, Conn. 


Hill Acme Co., 1201 W. Ssh St., Cleveland 2, 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


CASTINGS, ‘Steel, etc. 


All hen Ludlum Steel Corp., Pittsburgh, Pa. 

Bethicher Co., 701 ‘East Third’ St., 
ethlehem 

Birdsboro Steel Fer. & Mch. Co., Birdsboro, Pa. 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 22, 

Farrel- -Birmingham Co., Inc., Conn. 


CEMENT, Abrasive 
Delta Power Tool Div., 400 N. Lexington Ave., 


Pittsburgh 8, Pa. 
“2 rs Corp., 333 Nassau Ave., Brooklyn 
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Mfd. by C. B. HUNT & SON, INC., 1942 East Pershing St., Salem, Ohio 
For more information fill in page number on Inquiry Card, on page 263 


(Continued on page 305) 
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GOOD EXAMPLE 


‘HB: of the special machine tools 
Consolidated can build for you 


30 feet high and weighing 140 tons, this Betts 
100” worm-and-rack-driven slotter was built for 
one of the country’s leading manufacturers of 
electrical equipment. 

The ram is driven by a variable-voltage, adjust- 
able-speed, direct-current motor. The table, in 
addition to cross, longitudinal and circular feed, 
and traverse movements by means of separate 
variable-voltage motor, has an electrically con- 
trolled indexing device. Ram guide and ram stroke 
adjustment are also electrically controlled. 

Next time you're in the market for precision 
metal-working equipment remember this huge 
slotter .. . and remember the company that built 
it. Consolidated has produced more types of 
machine tools thah any other company in the 
United States. 

Detailed information on any of the products 
listed will be sent on request. 


CONSOLIDATED MACHINE TOOL DIVISION 
Farrel-Birmingham Company, Inc. 
Rochester 10, N. Y. 

Plants: Ansonia and Derby, Conn.. Buffalo and Rochester, N. Y. 


CONSOLIDATED MACHINE TOOLS 

Engine Lathes * Vertical boring and turning mills « Floor 
and planer-type horizontals « Planers, double housing and 
openside ¢ Planer-type milling machines + Plate edge 
planers ¢ Vertical slotters « Rotary and straight-line 
production-type milling machines ¢ Skin mills for aircraft 
manufacturing ¢ Circular cold saws ¢ Railroad wheel 
and axle machinery ¢ Special machine tools. 


get 
{ 
@ 
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Fluid Coupling 


eliminates boring mill backlash 


To eliminate blacklash, and to ob- 
tain maximum performance from a 
boring mill, Doelger & Kirsten, Inc., 
Milwaukee, Wis., installed a Twin 
Disc Model HCM Fluid Coupling 
between a 25 horsepower motor and 
the machine. 

Prior to this installation, the com- 
pany had never obtained maximum 
use of the machine because of back- 
lash. This prevented making maxi- 
mum cuts at maximum feed, thus im- 
pairing the finish. 

According to William Reichert, 
Plant Foreman, “Since installing the 
Twin Disc Fluid Coupling, we can 
take extremely heavy cuts at maxi- 
mum feed. By eliminating backlash, 
an excellent finish is assured.” In 
summarizing the advantages gained 
by this installation, Reichert indi- 
cated: (1) Inching facilities now ex- 
tremely good. (2) Gear-teeth chatter 
has been eliminated. (3) Forward 
and reverse of motor is no longer a 


problem. (4) The conversion was 
economical. 

If your operation calls for a 
smooth, cushioned, steady flow of 
power .. . no motor or engine lug- 
ging, stalling or burning out on 
heavy starts . . . output torque equal 
to input torque . . . get complete in- 
formation now, about Twin Disc 
Fluid Couplings—offered in a wide 
variety of sizes, for any motor or 
engine application from ¥% to 850 hp. 
Write Twin Disc Clutch Company, 
Dept. DS, Racine, Wis. Request 
Bulletins 144-D and 145-C. 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin HYDRAULIC DIVISION, Rockford, 


Branches or Sales Engineering Offices: Cleveland * Dallas * Detroit * Los Angeles © Nework © 
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New Orleans * Tulse 


CENTER-DRILLING MACHINES 
Baker Brothers, Inc., 1000 Post St., Toledo 10, 


Ohio 

Hartford, Spec. ees Co., 287 Homestead 
A ‘or’ 

La Salle Tool Inc., 3840 E. Outer Dr., Detroit 


Pe.” wt lis Mch. Co., Seneca Falls, N. Y 
Tool Co., 2531 llth St., 
Rockford, Ill. 


CENTER PUNCHES —See Machini-ts’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and 
idence, R. |. 

Tool Cow 230 Kalama- 


zoo, 
Metal Carbides Corp., Ohio 
Metallurgical P: t. of General Elec- 

tric Co., Box 237, Roosevelt Park Annex, 


Rivett Lathe & Grinder Inc., Brighton 35, 
Scully jones Co., 1906 Rockwell St., 
Wesson Co., 1220 Woodward Heights Blvd., 


Whitman & ee, 40600 Plymouth Rd., 
Plymouth, Mich. 


CERAMIC TOOL MATERIAL—See Tool 
Materia!, Ceramic 


CHAINS, Power Transmission and Co. 
veyor 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Single-Spindle 
Automatic 


we Co., 286 Canfield Ave., Bridgeport 6, 
Cleveland Automatic — Co., 4932 Beech 


Cincinnati 12, 
Coulter, Lae | Meh. Co. 629 Railroad Ave., 
, Conn. 

Gisholt Machine aes E. Washington 
Ave., Madison 10, 

Jones & Lamson Mch. 4 Springfield, Vt. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 

Potter and Johnson Co., 1027 Newport Ave., 
Pawtucket, R. |. 

Reid Bros. Co., Inc., Beverly, Mass. 

Russell Holbrook & Henderson, Inc., 292 

adison Ave., New York 17, N.Y. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cieveland 83, Ohio 


CHUCKING MACHINES, Mult'ple-Spind!e 
Automatic 
Baird Machine a 1700 Stratford Ave., 


Stratford, Con 
Co., 286 Canfield Ave., Bridgeport 6, 


Cone o—— Mch. Co., Inc., Windsor, Vt. 
Cross 1 Oe 3250 Bellevue Ave., Detroit 7, 


Goss & DeLeeuw Mch. Co., Kensington, Conn. 
National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 
New Britain Mch. Co., New Britain-Gridley 

Mch. Div., New Britain, Conn 
a= Corp., 2729 Lyons Ave., Lansing, 


— & Whitney Co., Inc., West Hartford, 
on 
Warmer & 5701 Carnegie Ave., Cleve- 


land 
4 Brothers, 512 No. Water St., Saginaw, 


CHUCKS, Air 

Axelson 6160 S. Boyle Ave., Los 
Angeles 5 

Buck Co., Schippers Lane, Kalamo- 

Cushman Chuck Co., Windsor Ave., Hartford 2, 


Con 
Gisholt. Machine 1245 E. Washington Ave., 
Madison 10, 


(Continued on page 308) 
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TYPES “J’’ AND 

Pilot in fixture bushing. Can be 
modified to pilot in and stop against 
work. 


For almost any internal grooving problem... 


PREMIUM QUALITY 
RECESSING TOOLS 


DESIGNED BY SCULLY-JONES TO 
CUT CAPITAL AND OPERATING COSTS 


These benefits these reasons .. result from these PREMIUM features 


1, Simplify intricate recessing and 
grooving operations on standard ma- 
chines, such as drill presses, radial drills, 
turret lathes, and chucking machines. 


2, Position tool and control depth of cut 
automatically. 


3, Hardened and ground parts assure 
long life and trouble-free operation on 
precision work. 


REDUCE 
cosTs 


4, Interchangeable tool bit holders or 
circular form cutters easily and quickly 
adapt tool for a variety of special 
operations. 


5, Hardened and ground steel pilot fits 
standard bronze bushing. 


6, Interchangeable hardened and 
ground steel pilot or stop collar made to 
suit specific requirements. Stops against 
and pilots in work. 


7. “Quick-Lock” nut sets depth of under- 
cut to within .001 in. 


INCREASE 
ACCURACY 


g, Adjustable stop collar assembly 
locates position of undercut in hole to 
within .001 in. 


9, Adjustments controlling location and 


INCREASE depth of groove are simple and fast. 


PRODUCTION 


10. Positioning of tool and cutting cycle 
are fast and efficient. 


Call your Scully-Jones factory-trained representative 
or distributor for complete information and prices. 


PRECISION HOLDING TOOLS 


“Precision Holding” for holding precision 


TYPE “R” 
Pilots in and stops 
against workpiece. 


Scully-Jones and Company, 1906 South Rockwell St., Chicago 8, Ill. 


For more information fill in page number on Inquiry Card, on page 263 M ACHINERY, October, 1956—307 
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AUTOMATION 
THAT'S 

EASILY 
RETOOLED 

FOR CHANGES 


Drilling and reaming 
with index fixture 


Baker Basic machines don’t have to be “rebuilt” when you change 
your product or methods . . . cost much less than a machine 
specially designed for only one part . . . and pay for themselves 
even on lower production runs. Yet they still give you full auto- 
mation with loading and unloading devices and conveyors .. . 
which we'll furnish as well as tooling. Use singly or in battery 
as a transfer machine . . . for drilling, boring, tapping, facing 
and other machining operations. 5 sizes. 


Multiple drilling 


BAKER BROTHERS, INC. 
Dept. M-1056 
Toledo 10, Ohio 


Please send free Catalog on Baker Basics 
and automation with standard machines. 


NAME AND TITLE 
COMPANY 


AODRESS 


city ZONE STATE 
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jansport Co., Inc., 810 Center Ave., 
oganspo 
470 Vanderbilt Avenue, 
roo n 
Skinner Chuck Co., 95 “ee Ave., New 
nmson 
Zogor in ‘ine., 24000 ickeland ‘Blvd. 


CHUCKS, Collet 

Brown & Sharpe Mfg. Co., Providence, 

Bryant Chucking Grinder Co., Clinton sa 
Springfield, Vt. 

Chicago Tool & Engrs. Co., 8389 So. Chicago 
Ave., Chicago, 4932 


Cleveland Automatic Co., 


Beech St., Cincinnati 12, Ohi 
Cushman — Co., 800 Windsor St., Hart- 
ford 2 


Delta ewer’ Tool Div., 400 N. Lexington Ave., 


Pittsburgh 8, Pa. 
Errington Mech. on Inc., 24 Norwood Ave., 
Staten Island 4, Y. 
Gisholt Mch. Co., yas E. Washington Ave., 
Madison 10, Wis 
Gorton Mch Co. Geo., 1321 
Racine, Wis. 
Hardinge Inc., 1420 College Ave., 
Elmira, N. 
Jacobs Mfg. po West Hartford 10, Conn. 
Kearney & Trecker Corp., Milwaukee 14, Wis. 


Racine St., 


National Acme Co., 170 E. 13Ist St., Cleve- 
land Ohio 
New Brtom Mch. Co., New Britain-Gridley 

Mch. Div., New Britain, Conn. 
Rivett. Lathe & Grinder, Inc., Brighton, 
Boston 35, Mas 


— Bend Lathe Works, Inc., 425 E. Madison 
South Bend, Ind. 
Engrg. Frankenmuth 2, Mich. 
Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 


CHUCKS, Combination Universal-Inde- 
pendent 

Cushman Chuck Co., 806 Windsor St., 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

National Co., 170 E. St., Cleve- 
land 8, Ohi 

Skinner Chuck Co., 95 Edgwood Ave., New 
Britain, Conn. 


Hart- 


CHUCKS, Compensating 


Cushman Chuck Co., 806 Windsor St., 
ford 2, Conn. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


Hart- 


CHUCKS, Diaphragm 

Bryant Chucking Grinder Co., 
Springfield, Vt. 

Wadell Equip. Co., Terminal Ave., Clark, N. J. 


Clinton  St., 


CHUCKS, Drill, Key Type 

Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa. 

Jacobs Mfg. Co., West Hartford, Conn. 

Supreme Products, Inc., 2222 So. Calumet 
Ave., Chicago 16. 


CHUCKS, Drill, Keyless 


Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa. 

Jacobs Mfg. Co., West Hartford, Conn. 

Seully-Jones & Co., 1906 Rockwell St., Chicago 


Supreme Products, Inc., 2222 So. Calumet 
Ave., Chicago 16, Ill. 


CHUCKS, Full Floating 


Errington Mechanical Laboratory, 
Ave., Stapleton, Staten ee 
Gisholt Mch. Co., Madison 10, 
Scully-Jones & Co., 1903 St., Chi- 
cago 8, Ill. 
— Engineering Co., Frankenmuth 2, 
ic 


(Continued on page 310) 
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Where on earth will you find such machinery... 


Pictured here is a battery of large precision turret lathes for 
machining heavy gear blanks up to 28” in diameter! 


These machines are typical of all the precision equipment that makes 

Illinois Gear the most modern, best equipped and the largest gear 

manufacturer in the world . . . equipment that offers a new concept in the 
> a manufacture of finest quality gears. 


Combine this with the skilled craftsmen who know how to operate this 
equipment and you have the reason why Iilinois Gear can produce gears that 
measure up to your most demanding specifications . . . why /ilinois Gear can 
make and fulfill delivery promises. 


® 
Look for this mark as the symbol on finer gears 
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2108 NORTH NATCHEZ AVENUE «+ CHICAGO 35, ILLINOIS : 
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REQUEST 


Wi Here are the answers to most of your questions as to 

what ‘“ONE-TWO-THREE” means in describing this 

outstanding development in Automatic Chucking Ma- 
chines by Goss and De Leeuw. You'll be interested not 
only in the revolutionary design of the machine itself, but 
also in its extraordinary performance—and how it is pos- 
sible to handle from one to three operations—in sequence 
or simultaneously—without changing set up. 


Get this interesting, informative Bulletin NOW— 
by merely asking for it. 


SE 
GOSS ond DELEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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CHUCKS, Gear 
Bryant Ghucking Grinder Co., Clinton St. 
ingfield, 


Cc Chuck “Co., 806 Windsor St., Hart- 


d 2, Conn, 
Horton Chuck, ‘Windsor Locks 
Supreme Products, Inc., So. Calumet 
, Chicago, 


CHUCKS, Independent 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn 

Gisholt Mch. Co., Madison 10, Wis. 

Homestrand, Inc., Larchmont, N.Y. 

Horton Chuck, Windsor Locks, Conn. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, 


Axelson ay 6160 S. Boyle Ave., Los 
Angeles 5 


wor ool Co., 220 Schippers Lane, Kalama- 


Bullord Co., Brewster St., Br Conn. 
Chicago Tool & Eng. Co., 8389 So ine) 
Ave., Chicago, Machine) 

Cushman Chuck Co., Wi ve., 


, Conn. 
Gisholt Mch, Co., Madison 10, Wis. 
Horton Chuc Locks, Conn. 


Mass. 

Scherr, George, Co. ey 200 se St., 
New York 12, N. 

Skinner Chuck ‘Co., 95 Edgewood Ave., New 
Britain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 


Bend, 
Standard Tool Co., 3950 Chester Ave., Cleve- 
Warner & Sy 5701 Carnegie Ave., 
24000 Lakeland Bivd., Cleveland 


CHUCKS, Magnetic 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoAil Co., 254 Laurel Ave., Des Plaines, i. 
Hanchett Magno- Lock Cor, Bi 
Sundstrand Mch. Tool °., 53 

Rockford, Ill 
Walker, O. S., Co., Inc., Worcester, Mass. 


CHUCKS, Power Operated 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Gisholt Mch. Co., Madison 10, Wis. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., ‘95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 
Chicago Tool & Enpre- Co., 8389 So. Chicago 


Jacobs’ Mfg. Co., West Conn. 
McCrosky Fool Corp., Meadville, 
& Co., 1906 Rockwell Chicago 


Universal Engineering Co., Frankenmuth 2, 
Mich. 


CHUCKS, Ring Wheel 
Guduer Mch. Co., 414 E. Gardner St., Beloit, 
s. 


CHUCKS, Tapping 

DoAll Co. 254 N. Laurel Ave., Des. Plaines, lil. 

Errington Mechanical Laboratory, 
Ave., Stapleton, Staten Island, 

Co., West Hartford, 

Scully-Jones & €o., 1903 Rockwell St., Chi- 
cago 8 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


(Continued on page 312) 
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THE NAMES SPOTLIGHTING THIS 
MACHINE DEMAND THE ULTIMATE 
IN PRECISION AND QUALITY IN 
THEIR OWN PRODUCTS. 


Write or phone today for literature 
describing what this machine will do 
for your cylindrically lapped parts. 


SIZE CONTROL COMPANY 


2500 WEST WASHINGTON BOULEVARD 
CHICAGO 12, ILLINOIS MOnroe 6-6710 


WALSH PRESS & DIE COMPANY MIDWEST GAGE LABORATORY 
4709 West Kinzie Street 2500 West Washing: Boul d 
Chicago 44, Illinois EStebrook 84700 Chicago 12, Ilinoise MOnroe 6-6710 


Punch Presses Since 1907 Inspection Service for Industry 


SIZE CONTROL 
ATT & WHITNEY GREENFIELD TAP & DIE 
7 SINGER SEWING MACHINE 
aN WESTERN FLECTRIC 
RENFRAL ELECTRIC HARVESTER ESTER 
a 
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SURFACE GRINDER with a 
POSITIVE SAFETY SHUT-OFF! 


The cutematic safety 
device stops the grinder — 
if ® overspeeds due to 


any reason, 


PLUS. THESE OTHER COST-SAVING OPERATING ADVANTAGES: 


® Handles can be set at 90° or 120° for close corner 
work and operator comfort...another Ingersoll- 
Rand FIRST! 


® A responsive governor insures maximum cutting 
—— and minimum air consumption regardless 
of load. 


® Single point lubrication, double-sealed wheel 
bearings, large oil reservoir for long life, low 
cost operation. 


® Top of tool is flat for easy pressure application. 
® Available in 2 Models and 4 speeds as follows: 


Speeds: 3100—4100—4500—and 6000 rpm. 


Size 41F with push-locking throttle for constant 
operation. 


Size 41FX with self-closing, safety type throttle. 


Ask for a demonstration of this new safety grinder 


in your shop. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y, 
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CHUCKS, Universal Three-Jaw 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Delta Power Tool Div., 400 Lexington Ave., 
Pittsburgh 8, Pa. 

Gisholt Mch. Co., Madison 10, Wis. 

Homestrand, Inc., Larchmont, N. Y. 

Horton Chuck, Windsor Locks, Conn. - 

Kearney & Trecker Meg Milwaukee 14, Wis. 

Logansport Mch. Co., Inc., Logansport, Ind. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio 


CHUCKS, Wrenchless 
Gisholt Mch. Co., Madison 10, Wis. 


CIRCUIT-BREAKERS 
General Electric Co., Schenectady 5, N. Y. 


CLAMPS, “C”, Toggle, Toolmakers’ 
Parallel-—See Set-Up Equipment 
Spacing Equipment 


CLEANERS, Metal 

Houghton & Co., E. F., 303 W. Lehigh Ave., 
Philadelphia 33, Pa. 

Oakite Products, Inc., 19 Rector St., New 
York, N. Y. 


CLUTCHES 


Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland 14, Ohio 

Minster Mch. Co., Minster, Ohio 

Rockford Clutch Div., Rockford, Ill. 

Twin Disc Clutch Co., 1361 Racine St., 
Racine, Wis. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


COMPARATORS, Dial, Electronic and 
Air 

DoAll Co., Des Plaines, Ill. 

Standard e Co., Inc., Poughkeepsie, N. Y. 

Starrett, L. S. Co., Athol, Mass. 


COMPARATORS, Optical 


DoAli Co., 254 Laurel Ave., Des Plaines, Ill. 
Eastman Kodak Co., Rochester, N. Y. 

Jones & Lamson Mch. Co., Springfield, Vt. 
Opto-Metric Tools, Inc., 137 Varick St., New 


Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 


COMPOUNDS, Resin and Molding 
Bakelite Co., Div. of Union Carbide & Carbon 
Corp., 30 E. 42nd St., N. Y., N. Y. 


COMPRESSORS, Air 


Chicago Pneumatic Tool Co., New York 17, 
Ingersoll-Rand Co., 11 Broadway, New York 
Wilson, K. R., Inc., Arcade, N. Y. 


CONTOUR FOLLOWER—See Tracing At- 
tachments 
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CONTRACT WORK 
a « Brothers, Inc., 1000 Post St., Toledo 10, 


io 
Bliss, E. W. Co., 1375 Raff Rd. S. W., Canton, 


hio 

Cleveland Automatic te Co., 4932 
Beech St., Cincinnati 12, Ohi 

Enars. Co., 750 S. 13th St., Newark 3, 


Erie Foundry Co., Erie, Pa 

Hartford Special Machry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Kearney & Trecker Corp., Milwaukee 14, Wis. 

Lake Erie Engrg. ‘470 Woodward’ Ave., 
Buffalo 17, 

Michigan Drill Head Co., Van Dyke, Mich. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 

Van Keuren Co., Watertown, Mass. 

Waltham Mch. Wks., Inc., Waltham, Mass. 


CONTROLLERS 
Co., 1331 S. Ist St., Milwaukee, 


Div., Minneapolis-Honeywell, 1400 
Soldier Field Rd., Boston 25, Mass. 
General Electric Co., Schenectady, N.Y. 


CONVEYORS FOR DUST, CHIPS, ETC. 

Barnes, W. F. & John Co., Rockford, Ill 

Indiana Commercial Filters Corp., 28 South 
Ave., Lebanon, 


COPPER 


Aen Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass Inc., 230 ox “Ave., 
New York, N. Y. 


COUNTERBORES AND COUNTERSINKS 
“ope Corp. 112 Dearborn Ave., Beloit, 


is. 

Chicago-Latrobe Twist -Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Circular Tool Co., Inc., 765 Allens Ave., 
Providence 5, R. 

Cleveland Twist Dri Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., Des Plaines, III. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Detroit 20, Mich. 

ic 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York 

Heller Tool Co., Newcomerstown, Ohio 

ng Twist Drill & Tool Co., Rochester, 


ich. 
scully. a & Co., 1906 Rockwell St., Chicago 
Star Cutter Co., 34500 Grand River, Farming- 
ton, Mich. 
16 Arch St., 


Threadwell Tap & Die Co., 
Greenfield, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mass. 


COUNTERS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS 


Birdsboro — Foundry & Machine Co., Birds- 
boro, 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 

Mueller Brass Co., Port Huron, Mich. 

Philadelphia Gear Works, Erie Ave., and G 


Bi, Philadelphia, Pa. 
A., 470 Vanderbilt Ave., 
Brooklyn 38, N. 
Stenson Pressed Steel Co., Jenkintown, Pa. 
(Sh 
™ Power Tool Co., 175 N. State St., Aurora, 


Twin Disc Clutch Co., Racine, Wis. 
Walker Co., Inc., Rockdale St., Wor- 
cester, Mass. 


(Continued on page 314) 


SS “TORSION BAR” TORQUE CONTROL 
: Multiple Torque Settings 
Size 5040T 

—Maximum Torque—90 ft. Ibs. 
Size 5340T 
—Maximum Torque—550 ft. Ibs. 


34" bolts uniformly tightened to 60 ft. Ibs. 


with new Ingersoll-Rand 


Torque Control \MPACTOOL 


PROBLEM: Assembly of 1390 mechanical pipe joints in- 
volved over 15,000 34" bolts. The problem was 
to speed assembly, remove guesswork and assure 


proper tightness of all joints. 


AIR ENGINEERING A new Ingersoll-Rand Size 5040T Torsion Bar 


SOLUTION: Torque Control Impactool, preset to deliver 60 
ft. lbs., was put on the job. 
RESULT: The Torque Control Impactool automatically 


shut off at the preset Torque all guesswork 
was eliminated ... uniform joint tightness was 
produced. .an average of 10 minutes per joint 
was saved... smaller bell holes were required 
due to compact size of the 5040T this one 
tool produced an extra profit of $404.25 on 
this job. 


You can put these new “Torsion Bar’’ Torque Con- 
trol Impactools on your nut running jobs and reap 
these benefits: Positive Torque Control... Simple 
Torque Setting . . . Setting remains constant... No 
pressure regulators needed . . . No operator training. 


Write or phone for a free demonstration of this revo- 
lutionary fastening development. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 
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products 


A Minor load penetration 
B Major load penetration 


€ Linear measurement 
of penetration increase 


To be 
SURE 
of your 


Wilson Diamond 
“Brale’* Penetrators 


ROCKWELL* 
hardness test 


use only a 
WILSON “BRALE” henge 


A FULL LINE 
@ WILSON Diamond “‘Brale”’ Penetrators TO MEET EVERY 
are precision ground under high magnifi- HARDNESS TESTING 
cation to assure mathematical and micro- REQUIREMENT 
scopic accuracy. Each is standardized on 
test blocks and rigidly inspected at the ag 


WILSON Standardizing Laboratory. 
Because of this meticulous attention 
to manufacturing detail, witson Dia- 
mond “Brale” Penetrators provide the 
extreme accuracy demanded of an instru- 
ment where the difference between a sin- 
gle degree of “ROCKWELL” reading is but 
0.00008” penetration. 
Special ‘‘Brale’’ Penetrators are avail- 
5 able for testing unique areas—the pitch 
| line of gears, for instance, or high tem- 
perature testing. N “‘Brale’’ Penetrators 
are supplied for use with WILSON “ROCK- 
WELL” Superficial Testers. 
A WILSON expert on hardness testing is 


Tukon fy 
never more than a few hours away. Prompt Micro & Macro |.:°\7 
WILSON service guarantees top perform- Hardness 

Testers 


ance from WILSON equipment. 
“Trademark registered 


—" Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-D Park Avenue, New York 17, N. Y. 
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CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio 


CUTTERS, Keysecting 
bay <A Brothers, Inc., 1000 Post St., Toledo 10, 


Davis Keyseater 405 Exchange St., 
Rochester 8, N. 
DoAll Co., Des Plaines, Hi. 
du Mont ‘Corp., Greenfield, Mass. 
Mitts & Merrill, 1009 So . Water St., Saginaw, 


Mich, 
National Twist Drill Co., Rochester, Mich. 
Star Cutter Og 34500 Grand River, Farm- 


"1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., 235 Canal St., 
Shelton, Conn 
Co., 1300 Rock St., Rockford, 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., Des Plaines, Ill. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Detroit 20, Mic 

-O Oakman Blvd., Detroit 

Mic 
& Goddard Co., Detroit, Mich. 

= George, Mch. Co., 1321 Racine St., 
Racine, Wis. 

Haynes Stellite Co., Kokomo, Ind. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Kennametal, Inc., Latrobe, 

McCrosky Tool Corp., Meadville, Pa. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit $2, Mich. 

Motch & Merryweather Mchry Co., Penton 
Bidg., Cleveland, Ohio 

National Twist Drill & TI. Co., Rochester, 


Mic 

Star Cutter Co., 34500 Grand River, Farming- 
ton, Mich. 

Tomkins-Johnson Co., Jackson, Mich. 

Waltham Mch. Wks., Inc., Waltham, Mass. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CUTTING AND GRINDING FLUIDS 
Cincinnati Milling Products Div., Cincinnati, 


io 

Cincinnati Milli and Grindi Mchs., Inc., 
Cincinnati 9, Ohio 7 

om Service Oil Co., 70 Pine St., New York, 


DoAll Co., Des Plaines, | 

Houghton, E. F. & Co., 363 W. Lehigh Ave., 
Philadelphia, Pa. 

Motch & Co., Penton 
Bidg., Cleveland 3, 

Oakite Inc., Rector St., New 
York 6, N. 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

mec Refining Co., 600 Fifth Ave., New 
or 

Stuart D. A. 7 Co., Ltd., 2739 S. Troy St., 
Chicago 23, 

oe Oil Co., 1608 Walnut St., Philadelphia, 


Tea Co., 135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES, Lathe Type 


Bardons & Oliver, Inc., 1133 West Ninth St., 
Cleveland 13, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio 

Cone Automatic Mch. Co., Windsor, Vt. 

Cosa Corp., 405 Lexington Ave., New York 


Modern Machine Tool Co., Jackson, Mich. 


CUTTING-OFF SAWS, Abrasive Wheel 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

DoAll Co., Des Plaines, Ill. 

Johnson Mfg. Co., Albion, Mich. 

— Co., 1 New Bond St., Worcester 6, 


Mass. 
Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Pa. 


(Continued on page 316) 


Pit 
| STAND ARO} 
Ni | 
| 
: SURFACE, QE SPECIMEN | 
Semi- 
ae 
for 


When the SQUEEZE is on -- 


do the job ona 


POTTER & JOHNSTON AUTOMATIC 


Chucking Turret Lathe 


BEARING BRACKET 
CAST IRON 


involving... 


15 separate close- 
tolerance cuts including 
one diameter held to 


HALF A THOUSANDTH ! 


was finish 
machined - - 


in just 4.31 minutes on a 


a job like this, for example... 


P&J 5-DELX AUTOMATIX with P&J-ENGINEERED TOOLING 


ROUGH and FINISH 
FACE 


ROUGH and FINISH 
FACE 


LAS 


ROUGH and FINISH 
“ 1 BORE, REAM 


12.375" || CORE DRILL 
FINISH BORE 
and REAM 


ROUGH and FINISH 
1 FACE (Slide Tool) 


NI 


CHAMFER 


ROUGH and FINISH 
RM 


FO! 
SIZE TURN 


More and more jobs are calling for really close 
tolerances and fine finishes plus far faster production 
rates. Yes—today’s higher standards mean the 
squeeze is on most of the time; these days you’re 
expected to handle, as routine, jobs that were con- 
sidered “specials” only a couple of years ago. There’s 
just one way to beat the squeeze . . . profitably! Re- 
equip with Potter & Johnston Automatics that have 
the extra speed, power rigidity and versatility it takes 
to produce faster, more accurately and more econom- 


POTTER & 


For more information fill in page number on Inquiry Card, on page 263 


ically. And team the machine with P&J-Engineered 
Tooling that takes full advantage of combined cuts 
and faster-biting carbide tools to 
reduce machining time to a 
minimum. 

Write for literature or phone the 
Pratt & Whitney Office near you, and 
ask a Direct-Factory Representative 
to call and discuss your requirements. 
Potter & Johnston Company, Paw- 
tucket, Rhode Island (Subsidiary of 
Pratt & Whitney Company, Inc.) 


JOHNSTON 


Precision Production Tooling for More Than Fifty Years 
AUTOMATIC CHUCKING TURRET LATHES 
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“Makers of Jools 1845 


REAMERS, COUNTERBORES. COUNTER SINKS, TOOL BITS, CARBIDE TOOLS; SPECIAL TOOLS 


PLYMOUTH ROAD PLYMOUTH, MICHIGAN 


NEW YORK e CHICAGO e LOS ANGELES 


CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Hannifin Corp., 501 Wolf Rd., Des Plaines, Ill. 

Hydraulic Press Mfg. er Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logoregert, Ind 

Rivett Lathe & “Grinder, Inc., Brighton, Bos- 
ton 35, Mass. 

Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 

Barnes, John S., Corp., 301 S$. Water St., 
Rockford, 

=, Pneumatic Tool Co., New York 17, 


——- Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Machine Co. Inc., Logansport, Ind. 

National Forge & Ordnance Co., Irvine, War- 
ren County, Pa. 

Oil nor Co., 1569 W. Pierce St., Milwaukee, 


Rivet sam & & Grinder, Inc., Brighton, Bos- 
on 

Vickers, Inc., Detroit 32, Mich. 

Wilson, K. R., Inc., Arcade, N. Y. 


DEBURRING MACHINES 

Baird Machine Co., 1700 Stratford Ave., 
Stratford, Conn 

Delta Power 7". Div., 400 N. Lexington Ave., 
Pittsburgh 8, 
odern ‘Eng. Co., 14230 Birwood 
Ave., Detroit 38, 

io, Co., Ave., Cleve- 


land 14, Ohio 
Sheffield Corp., Box 893, Dayton |! Ohio 
Sunnen Products Co., 7910 Manchester, St. 
Louis 17, Mo. 


DEMAGNETIZERS 
— Mch. Co., 64 State St., Cambridge, 
ass. 


DIE CASTINGS—See Casting, Die 


DIE-CASTING MACHINES 

Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Corp., 470 Woodward 
Ave., Buffalo, N 


DIE CUSHIONS 
Bliss, W. Co., 1375 Raff Rd., S. W., Canton, 


conte Mch. Corp., 6499 W. 65th St., Chi- 
cago, 
Danly Panenig Specialties, Inc., 2100 S. Laramie, 


Chic 50, | 
ederal hechine & Welder Co., Overland Ave., 
Ohio 
Minster Mch. Co., Minster, Ohi 
bag Allstee! Press Co., 93rd St. and S. Ken- 
Ave., Chicago, 


DIEING MACHINES 
“— & Whitney Co., Inc., West Hartford, 
onn, 


DIE INSERTS, Carbide 

Allegheny Ludium Steel Corp., Pittsburg, Pa. 

Kennametal Inc., Latrobe, Pa. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
ay > W. Co., 1375 Raff Rd., S. W., Canton, 
io 
Danly Mch. Specialties, Inc., 2100 S. Laramie, 
Chicago 50, 
Producto Mch. Co., 985 Housatonic Ave., 
y eee 1, Conn 
ool so Inc., 35s North 18th St., Am- 


pere, N. 
Wales- Strippit Tonawanda, N. Y. 


Waltham Mch , Waltham, Mass. 
(Continued on page 318) 
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QUOTATIONS” 


When our engineers study our customers’ prints, quotations” are accepted. Such careful scrutiny of 

they look for ways to improve gear performance, every engineering and manufacturing step by gear 

ways to simplify gear installations, ways to cut specialists is one reason why so many manufactur- 
4 : gear costs. When they find a way that they ers use Automotive Gear Works as their “gear 

consider better they report it to the customer for department”. May we submit an “engineered 
c : his consideration. Very often these “engineered quotation” on your gear requirements? 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


Automotive Works 


ESTABLISHED IN 1914 RICHMOND, INDIANA 
SUBSIDIARY OF EATON MANUFACTURING COMPANY 


GEAR? 


Product Directory 


DIE SINKING MACHINES—See Milling 
Mcchines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 


DIES, Blanking, Forming, Drawing, Ex- 
truding, etc 


32324 Aurora Road, Solon, 
Hopple & Garrard, Cin- 
7400 Loomis Blvd., 


Bath, Co., 
Oh 

Cincinnati Shaper Co., 
cinnati, Ohio 

Dreis & Krump Mfg. Co., 
Chicago 36, Iil. 

Ferracute Mch. Co., Bridgeton, N. J. 

Metal Carbides Corp., Youngstown. Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., inc., 740 Union Ave., 
Bridgeport 7, Conn 


Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N 
Ryerson & Son, Inc., Jos. T., 16th & Rockwell 


Sts., Chicago 8, Il! 
Verson Allstee! Press Co., 93rd St., 
wood Ave., Chicago, Ill. 
Wales-Strippit Corp., North Tonawanda, N. Y. 


and S. Ken- 


Wenram Mch. Wks., Newton St., Waltham, 

ass, 

Winzeler Mfg. & Tool Co., 1712 West Arcade 
Pl., Chicago, Ill. 


DIES, Lettering and Embossing 


Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 
Wales-St rippit’ Corp., North Ti Tonawanda, 'N. Y. 


DIES, Self-opening Threading 

Consolidated Mch. bi -ag Div., 565 Blossom Rd., 
Rochester 10, N 

Eastern Mch. Screw Ene. New Haven, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Jones & Lamson Mch. Co., Springeld, Vt. 

Landis Mch. Co., Waynesbo Pa. 

National Acme Co., 170 E. nist St., Cleve- 
land, Ohio 


DIES, Thread Cutting—See Stocks and 
Dies 


DIES, Thread Rolling 


Landis Machine Co., Waynesboro, Pa. 

National Acme Co., 170 E. 13st St., Cleve- 
land 8, Ohio 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

DISINTEGRATORS 

Cincinnati Milling one Grinding Mchs., Inc., 


Cincinnati 9, 
Elox Corp., Royal Oak 3, Mich. 


DIVIDERS AND TRAMMELS—See Lay- 
out and Drafting Tools 


DIVIDING HEADS—See 
and Spacing Equipment 


Indexing and 


uthman Gusher 


Illustrated is a 
Yoder Forming Mill— 
equipped with a Ruthman 
Gusher Coolant Pump. 


Coolant Pumps 


You get instantaneous coolant flow, 
from trickle to full volume, the mo- 
ment the machine starts, with a 
Gusher Coolant Pump. The elec- 
tronically balanced shaft reduces 
wear from vibration to a minimum. 
The pre-lubricated ball bearings re- 
quire no maintenance attention. 
From every angle, Ruthman Gusher 
Coolant Pumps are better. 


THE RU THMAN |MACHINERY Co. 


1807 Reading Rd. 
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og Cincinnati, Ohio 


DOWEL PINS 
or Mfg. Co., 133 Sheldon St., Hartford 2, 
Danly ~ Inc., 2100 S. Laramie, 


Chic a 
DoALL Des Plaines, til. 
985 Housatonic Ave., 


Producto Machine Co., 
Bridgeport, Con 
ia Pressed Steel Co., Jenkintown, Pa. 
. S. Tool ~ Inc., 255 North 18th St., Am- 


DRAWING COMPOUNDS 


Oakite — Inc., 26 Rector St., New 
York 6. 
Stuart Oil Co., a D. A., 2727 So. Troy St,. 


Chicago 23, 


DRESSERS, Grinding Wheel 
Copiesietien Corp., 112 Dearborn Ave., Beloit, 
is. 
Colonial Broach & Machine Co., P. O. Box 37, 
Harper St., Detroit 13 


DoAll Co., 254 N. Ave., Des Plaines, 
Ex-Cell-O" Corp., 1200 Oakman Bivd., Detroit 


32, Mi 
Hamitton Tool Co., 834 S. 9th St., Hamilton, 
io. 
Metal Carbides Corp., Youngstown, Ohio 
Metallurgical Products Dept. of General Electric 
Co., Roosevelt Park Annex, Detroit 


, Inc., 724 Union Ave., 


Bridge 
o., 1 Bond St., Worcester, Mass. 
tone. & Whitney Co., Inc., West Hartford, 


, George Co., Inc., 200 Lafayette St., 


k 12, 
‘Com. ‘721 Springfield St., Dayton 1. 
io. 


DRIFT KEYS 
Chicago-Latrobe Twist Drill Works, 411 W. 


Ontario St., Chicago, 

DoALL Co., Des Plaines, 

Scully-Jones & Co., 1906 ey Rockwell St., Chi- 
cago 8, lil. 


Whitman & Barnes, 40600 Plymouth Rd., 


Plymouth, Mich. 


DRILL SLEEVES AND EXTENSION 
HOLDERS 
Chicago-Latrobe Works, 411 W. 


Ontario St., Chic 
Cleveland Twist ap 1242 E. 49th St., 
io 
Des Plaines, Hh. 


Cleveland 14, 
DoALL Co., 
Greenfield Tap & Die Corp., Greenfield, Mass. 
National Automatic Too! Co., Richmond, Ind. 
National Twist & Tool Co. Rochester, Mich. 
Co., 1906 Rockwell St., Chi- 
cago 8, Ill. 


DRILL HEADS, Multiple Spindle 

Co., 20108 N. Pitcher, Kalamazoo, 

Avey Drilling Machine Co., 25 East Third St., 
Covington, Ky. 

_—, Brothers, “ine, 1000 Post St., Toledo 10, 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Baush Machine Tool Co., 15° Wason Ave., 


Springfield, Mass. 
Broadway, 
Cross Co., 3250 Bellevue, Detroit 7 
Davis & ‘Thompson Co., 4460 N. "124th 
Delta Power Tool Div., 400 N. Lexington Ave., 
Errington Mechanical Laborato 
Ave., Stapleton, Staten Isla 
Inc., 594 Johnson Ave., Brook- 
yn, N. Y. 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 
LaSalle Tool, Inc., 3840 E. Outer Dr., Detroit 
4, Mich. 
Leland Gifford Co., Box 989, Worcester 1, 
National Automatic Too Richmond, Ind. 
Snyder Tool & Engrg. Co., $300 Lafayette, De- 
Thriftmaster Corp., 
Lancaster, 
united States Drill “Head Co., 616 Burns, Cin- 
cinnati, Ohi 


Buffalo Forge Co., 
Mich. 
Milwaukee 10, Wis. 
Pittsburgh, Pa. 
, 24 Norwood 
Ettco Tool Co., 
Kearney & Trecker Corp., Milwaukee 14, Wis. 
Mass. 
Michigan Drill Head Co. = Dyke, Mich. 
troit 7, Mich. 
1076 N. Plum 
Inc., 2400 Lakeland Blivd., Cleveland 


(Continued on page $20) 


|: 
| 
| 
| 
| 

t 4 

| 
I. 
v 
: 
4 


ae Any hole pattern — 
ei on any center 
up to dia. 


Zagar’s Broad-Scope 
Engineering so.ves ANY HOLE PROBLEM 


ry drilling problem with the most effective, low cost 
equipment: gearless drill heads,\standard drilling machines, special drilling machines, 
and index, trunnion or pallet-typ& multi-station transfer machines. We can furnish the 
complete tooling if you desire. Perhaps Zagar drill heads can be installed profitably 
on your own drill press. Send us a dkawing of the part you are planning to drill. Or, 
let us study your present situation with\a view to reducing your drilling cost. 


ZAGAR, INC., 23888 Lakeland Blvd., Cleveland 23, Ohio 


z Write for Manual M-10.. 


TOOLS FOR INDUSTRY and SPECIAL MACHINERY 


Any machinable 
material — 
from all angles. 


Up to 1000 holes can be | 


ges 
For more information fill in page number on Inquiry Card, on page 263 M ACHINERY, October, 1956—319 
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pans. HEADS, Unit Type 
arnes Drill Co., 814 Chestnut, Rockford, lil. 

— Power roo! Div., Rockwell Mfg. "Co., 
Pittsbur: 

Hartford es Machinery Co., 287 Home- 
steod Ave., Hartford 12, Conn. 

Kingsbury Mch. Tool Corp., H. 

Michigan Drill Head Co., Mich. 

Millholland, W. K. Machi Co. 6402 West- 
field Bivd., Indianapolis 

Morris Machine Tool Co., pS 946-H Harriet 
St., Cincinnati 3, Ohio. 

Rehnberg-Jacobson Mfg. Co., 2135 Kiswaukee 
St., Rockford, tll. 

Snow Manufacturing Co., Bellwood, Illinois 


DRILLING AND BORING UNITS, Self- 
contained 


Avey Drilling Machine Co., 25 East Third St., 
Cc ton, 
Boker ‘Brothers, Inc., 1000 Post St., Toledo 


arnes, W. F. & John Co., Rockford, III. 
Tool Co., 15 Wason Ave., 
ringfield ass. 

Bure Machine T ool Co., 839 Green St., Ann 
Arbor, Mich 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37 


“MAIL 
ENTIRE 
AD TODAY!” 


City_ 
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npare their capacity 


h 


GREAVES MACHINE TOOL COMPANY 
2500 Eastern Avenue, Cincinnati 2, Ohio 


Send me my FREE copy of the ‘Slide-Guide” 


Zone___ State 


— Co., 1931 Antoinette St., Detroit 
Hettord er. Co., 287 Homestead 

Ave., Hartford 12, Con 
"Milwaukee 14, Wis. 


Kearney & 
Lasalle Tool, Ine 3640" E. Outer Dr., Detroit 


34, 
Leland- Uiftord Co., Box 989, Worcester 1, 


Mas: 

Michi on Drill Head Co., Van Dyke, Mich 

Millhotland, W. K, Machinery Co., 6402 West- 
field Bivd., indianapolis He Ind. 

a Machine Tool Co., Inc., 946-M Harriet 

Cincinnati 3, Ohio 

Naticeal Automatic Co., S. 7th and 
N ichmoi 

Russell, Holbrook & lisndation, Inc., 292 Mad- 
ison Ave., New York 17, ¥. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit, 
Townsend, P., Mfg. Co., Elmwood, 
Inc., M4000 Lakeland Bivd., 


DRILLING MACHINES, Automatic 


Avey Drilling — Co., 25 East Third St., 
Covington, 
Baker raters, Inc., 1000 Post St., Toledo 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Barnes, W. F. & John Co., Rockford, Ill. 
Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 
we Corp., 317 Mt. Grove St., Bridgeport 
onn. 
Cog Cop., 405 Lexington Ave., New York 


Cross Co., 3250 Bellevue, 7, Mich. 

Davis & Thompson 4460 124th St., 
Milwaukee 10, 

Edlund Mchry. Co. ii Cortiand, N. Y. 


Ettco Tool inc., 594 Johnson Ave., Brook- 


lyn 37, 
Hartford croc Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Kearney & aitecker Corp., Milwaukee 14, Wis. 
Lasalle Foot, Tool Cor, Keene, N. 
3840 E. Outer ‘Dr., Detroit 


Leland Gifford Co., Box 989, Worcester 1, 


Michigan Drill Head Co., Van Dyke, Mich. 

Millholland, W. K. Machinery . 6402 West- 
field Bivd., Indianapolis » 

Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, age 

Moline Tool Co., Moline, 

Morris Machine Tool Co., M5 46- M Harriet St., 
Cincinnati 3, Ohio 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, Y. 

Snow Manufacturing, Co., Bellwood, Wh, 

Townsend, H. P. Co., Elmwood, 

Wales- Strippit ‘et North Tonawanda, 

24000 Lakeland Bivd., 


DRILLING MACHINES, Bench 
Att esa Co., 20108 N. Pitcher, Kalamazoo, 


ich. 

Avey Drilling amas Co., 25 East Third St., 
Covington, 


Cincinnati Lathe & are Co., Marburg Ave., 
Cincinnati 9, Ohi 
405 Ave., New York 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Edlund Machinery Co. Div., Cortland, N. Y. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
Cincinnati 23, Ohio 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Ohio 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford 12, Conn. 

Leland-Gifford Co., Box 989, Worcester, Mass. 

South Bend Lathe Works, Inc., 425 E. Madi- 
son St., South Bend, | Ind. 


DRILLING MACHINES, Deep Hole 


Avey Drilling Machine Co., 25 East Third St., 
Covington, Ky. 

Baker Brothers, Inc., 1000 Post St., Toledo 
10, Ohio 

Baush Co., 15 Wason Ave., 
Springfield, SS. 

agg’? -O Corp. “1300 Oakman Blivd., Detroit 


Horttord. Special Mchry. Co., 287 Homestead 
Ave., Hartford 12, Conn. 
Leland-Gifford Co., Box 989, Worcester 1 


(Continued on page 322) 
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CHUCK-ABILITY — The ability to SPEED 
your work . . . ELIMINATE fatigue .. . 
IMPROVE your products . . . and REDUCE 
your costs . . . through design and selec- 
tion of the right work-holding devices. 


the key to machining efficiency 


The Cushman Power Wrench, push-button controlled, eliminates 
time-consuming, fatiguing, hand wrenching of chucks 

on single and multi-spindle machines, especially where repetitive 
machining operations are being performed. 


Cushman Power Wrenches are available with either 

an 8 or 24 ft. lb. motor, delivering a maximum of 180 

or 600 ft. Ibs. torque respectively. With the addition 

of the Cushman Variable Torque Control, developed especially 
for use with the Power Wrench, the operator may, by 

setting the selector switch, choose any one of 9 approximately 
equal stages of torque and inertia. Wrenches equipped 

with 8 ft. Ib. or 24 ft. Ib. stall-type motors will deliver from 45 
to 180 ft. Ibs. or 150 to 600 ft. Ibs. respectively. 


If greater or less driving force is required, the Cushman 
Engineering Department can design wrenches to suit your needs, 
Write Cushman for Bulletin No. 211D fully describing and 
illustrating the Cushman Power Wrench — or, should you have 

a special work-holding problem, consult Cushman. 


THE CUSHMAN CHUCK COMPANY 


Hartford 2, Connecticut 


CUSHMAN CHUCKS... 

A Product of American Quality, Labor and Materials 
a world standard for precision 
SEE YOUR INDUSTRIAL DISTRIBUTOR 


ive | 
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Product Directory 


Michigan Drill Head Co., Van Dyke, Mich. 
Morris Mch. Tool Co., 946-M Harriet St., 
cinnati 3, Ohio 
— Automatic Tool Co., Inc., S. 7th and 
. St., Richmond, Ind. 
Whitney Co., Inc., West Hartford, 
Conn. 


Woales-Strippit Corp., North Tonawanda, N. Y. 


Cin- 


DRILLING MACHINES, Gang, Multiple- 
spindle 
Avey Drilling — Co., 25 East Third St., 


Covington, 

Boker Brothers. “Ine., 1000 Post St., Toledo 
10, Ohio 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Bornes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 
5, Conn. 

Cincinnati Bickford Div., Oakley, Cincinnati, 
Ohio 

Consolidated Mch. Tool Corp., Rochest>", N. Y. 


Davis Co., 4460 124th St., Mil- 
waukee 10, 

Delta Power Tool “Div. 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Edlund Machinery Co. Div., Cortland, N. Y. 

Foote-Burt Co., 1300 St. Clair Ave., Cleveland, 


Ohio 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 


cinnati 23, Ohio 

Greenlee Bros. & Co., 2136 12th St., Rock- 
ford, 

Hamilton Tool Co., 834 So. 9th St., Hamii- 
ton, Ohio. 

Hartford Special 287 Homestead 
Ave., Hartford 12, 

Ingersoll Milling Mch. 2442 Douglas St., 
ockford, Ill. 


Leland-Gifford Co., Box 989, Worcester, Mass. 

Michigan Drill Head Co., Van Dyke Mich. 

Modern industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 

Moline Tool! Co., Moline, Ill. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

National Automatic = Co., Inc., S. 7th and 

. Sts., Richmond, 


15,000 THREADED NAILS 


per hour with HARTFORD 
Thread Rollers... 
Automatically | 


USER REPORT: 


From Chas. F. Baker 
& Co., Framingham, 
Mass., John P. Hillberg, 
General Manager: 
“Hartford Special 
machines have been 
more than satisfactory 


Production Rate—250 pes. per min. 


Machine Size—42” x 26” x 52” 


For detailed information write for 
Bulletin TR-102. 


Machine Tool Accessories Division 
THE HARTFORD SPECIAL MACHINERY CO. 
29010 Homestead Ave., Hartford, Conn. 
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on production and . 
especially economical } 

Nail Diam. Capacity—.080' to .169 
Thread Length Capacity— to 2” Chee 
Floor Space Required 4’ x 5’ 


Nail 


HARTFORD 


Snyder Tcol & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich 


South Bend Lathe Works, Scuth Bend 22, Ind. 


DRILLING MACHINES, Radial 


Ae Tool Works Co., Pearl and Eggleston 
Cincinnati, Ohio 
Cuma Mch. Tool Co., 2961 Meeker St., Cin- 
cinnati 25, Ohio 
Cincinnati Bickford Div., Oakley, Cincinnati, 


io 

Cincinnati’ Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, io 

Cincinnati Lathe & Tool Co., Marburg Ave., 
Cincinnati 9, Ohio 

Cleveland Punch & Shear ae Co., 3917 St. 
Clair Ave., Cleveland 14, 

Cons Corp., 405 Lexington fan. New York 


Foote-Burt ‘Co. 1300 St. Clair Ave., Cleve- 
land, Ohio 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 


Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford 12, Conn. 
ts“ ‘Machine Tool Co., Inc., 946-M Harriet 
Cincinnati 3, Ohio’ 
mami. Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N. Y. 


DRILLING MACHINES, Sensitive 
Me? Press Co., 20108 N. Pitcher, Kalamazoo, 


Avey Drilling Machine Co., 25 East Third St., 
1000 Post St., Toledo 
Buffalo Forge Co., 490 Broadway, Buffalo, 
Bickford Div., Oakley, Cincinnati, 


Ohio 

Cincinnati Lathe & ipo Coe 3207-3211 Disney 
St., Cincinnati 9, 


Delta Power Tool Div., 400 N. Lexington Ave.. 
Pittsburgh, Pa. 

Edlund Machinery Co. Div., Cortland, N. Y. 

a Co., 1300 St. Clair Ave., Cleve- 
land Ohio 

Fosdick Tool 1638 Blue Rock St., 
Cincinnati 23, Ohi 

834 S. 9th St., 


Hamilton Tool Co., 
10 
Leland-Gifford Co., Box 989, Worcester, Mass. 


“Inc., 


Cincinnati 


Hamilton, 


Levin & Son, Inc., Louis, 3610 So. Broadway, 
Los Angeles 7, Calif. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, tnd. 

Snow Manufacturing Co., Bellwood, Illinois 

— Bend Lathe Works, Inc., 425 E. Madison 


St., South Bend, Ind. 
Townsend, H. P., Mfg. Co., Elmwood, Conn. 
Wales-Strippit Corp., North Tonawanda, N. Y. 


DRILLING MACHINES, Upright 
Avey Drilling Machine Co., 25 East Third St., 


Covington, K 
1000 Post St., Toledo 


Baker Brothers, 
0, Ohio 
& John Co., Rockford, Ill. 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Barnes, W. F. 
Bickford Div., 


Inc., 


Cincinnati Oakley, Cincinnati, 
io 
Cincinnati Lathe ll Tool Co., Marburg Ave., 
Cincinnati 9, 
405 Ave., New York, 


Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 

yn 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 


Hartford Special Mchry. Co., 
Ave., Hartford, Conn 
Ingersoll Milling Mch. co.. 2442 Douglas St., 

Rockford, 
Michigan Drill Head Co., Van Dyke, Mich. 
National Automatic Tool Co., Inc., S. 7th and 
N. St., Richmond, Ind. 


287 Homestead 


Rehnberg-Jacobson Mfg. Co., 2135 Kishwau- 
kee St., Rockford, Ill. 
Snow Manufacturing Co., Bellwood, Ill. 


South Bend Lathe Works, Inc., 
St., South Bend, Ind. 
Wales- Strippit Corp., North Tonawanda, N., Y. 


(Continued on page 324) 


425 E. Madison 


For more information fill in page number on Inquiry Card, on page 263 


: 
ot to your 
eadind 
spec> 


23 Models ranging from 16 to 150 tons 4 
capacity in regular, special wide or high 
speed types—pin or air clutch. 


GAP DOUBLE-CRANK STRAIGHT SIDE DOUBLE- CRANK 
60-100-125 and 150 ton capacities, : 


40-40- 80-100-125 and 150 ton capacities. 
steel fabricated, air clutch, flywheel | Tie rod, steel constructior 
geared models. and air dutch. 


| Write for Bulletin 1956 


ind 


For more information fill in page number on Inquiry Card, on page 263 
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Product Directory 


Tough, hard ceramic coatings 
provide superior bearing surfaces 


Sprayed alumina forms “sap- 
phire-hard” surfaces highly re- 
sistant to wear, abrasion and 
corrosion. Ideal for bearing sur- 
faces, seals. 


Development of the new METCO 
THERMOSPRAY GUN for spraying high- 
melting-point ceramic materials at low 
cost opens up a variety of new practical 
applications. One that has produced a 
great deal of interest is the use of 
sprayed alumina coatings for bearing 
surfaces and mechanical seals. This 
THERMOSPRAY 101 Ceramic Powder 
produces surfaces with a hardness of 
9.0 on the Moh scale, (only the dia- 
mond rates t0.0) with excellent resis- 
tance to wear, abrasion and corrosion. 
When used in combination with special 
phenolic or furane plastic sealers it 
provides superior protection against 
many acids. 


Another THERMOSPRAY Powder — 201 
— is zirconia which is somewhat softer 
than No. 101 but provides superior heat- 
insulating properties. Melting point of 
this material is 4600° F. and particle 
hardness 8.0 on the Moh scale. 


Pump rod sprayed 
with alumina 

provides superior 
protection against 
abrasion and corrosion. 


free bulletins 
(See last paragraph above) 


Hard-facing alloys of the self-fluxing, 
nickel-boron-silicontype in powder form 
can also be applied with the METcO 
Type P THERMOSPRAY GUN. These 
coatings may be fused, semi-fused, or 
left unfused depending on the hardness 
desired, from RC 30 to RC 65, depend- 
ing on the alloy and the process used. 


The new THERMOSPRAY GUN operates 
without compressed air, only oxygen 
and acetylene being required. The free- 
flowing THERMOSPRAY powders are fed 
to the flame nozzle from a hopper atop 
the gun, melted and propelled to the 
surface to be coated. These materials 
are sprayed many times faster (up to 
15 sq. ft. per hour—.010” thick) than 
has been possible with equipment previ- 
ously available. Deposit efficiencies are 
in excess of 95%. These factors result 
in extremely low coating costs. 


Preliminary engineering data con- 
tained in Bulletin 127 covers ceramic 
coatings while Bulletin 126 covers the 
hard-facing alloys. Either or both may 
be obtained by filling out the coupon 
below or writing on your company’s let- 
terhead. No obligation, of course. 


The following trade names are the property of gare > = 
neering Co., Inc. Metco*, 


Metallizing Engineering Co., Inc. 


1131 Prospect Ave., Westbury, L. I, New York 


TuermoSpray. *Reg. U.S. Pat. Off. 


Please send me [J free Bulletin 127 (ceramic coatings) 
O free Bulletin 126 (hard-facing). 


Name 

Title Company 

Address 

City Zone State 
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DRILLS, Center 

Besly-Welles Corp., 112 Dearborn Ave., Be- 
loit, Wis. 

Chicago- Latrobe Twist om Works, 411 W. 
Ontario St., Chicago, 

Circular Tool ‘Co., Inc., 785 Allens Ave., Prov- 


idence 5, R. |. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 
LL Co., Des Plaines, Ill. 
Greenfield Tap & Die Corp. Greenfield, Mass. 
National Twist Drill ool Co., Rochester, 
ich. 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 
Whitman & Barnes, 40600 Plymouth Rd., 


Plymouth, Mich. 


DRILLS, Core 

Ace Drill Corp., Mich. 

Besly-Welles Corp., 112 Dearborn Ave., Be- 
loit, Wis. 

Chicago-Latrobe ol Drill Works, 411 W. 
Ontario St., 

Cleveland Twist Drill’Co., 1242 E. 49th St., 
Cleveland 14, Ohio 


DoALL Co., Des 
Excell Corp., 12 00 Oakman Blvd., Detroit 


. Mich. 

Greenfield Tap & Die Corp., Somes, Mass. 

Metallurgical Products t. of General Elec- 
tric Co., Box ie Roosevelt Park Annex, 
Detroit 32, Mic 

National Twist Brit & Tl. Co., Rochester, 


Mich. 
& Co., 1906' Rockwell St., Chi- 


8, 
Star Cutter, Co., 34500 Grand River, Farm- 
ington, Mich 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Deep Hole, Gun 

Ace Drill Corp., Adrian, Mich. 

— Corp., 112 Dearborn Ave., Be- 
‘OF is 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago 10, Ill. 

Greenfield Tap & Die Corp.., Greenfield, Mass. 

— Twist Drill & Ti. Co., Rochester, 


Star Cutter C., Farmington, Mich. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich, 


DRILLS, Oil Hole, Oil Tube 


sag Corp., 112 Dearborn Ave., South 

eloi 

Chicago-Latrobe Twist Drill Wks., 411 W. 
Ontario St., Chic 

Cleveland Twist Dril 1242 E. 49th oe, 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, |! 

Greenfield Tap & Die on "Greentiet, Mass. 

Twist Drill Co., Rochester, 

ich. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


DRILLS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 
Ingersoll-Rand Co., 11 Broadway, New York 
Thor Power Tool Co., Aurora, Ill. 


DRILLS, Portable Pneumatic 
Pneumdt?®? .Iool Co., New York 17, 


ae Co., 11 Broadway, New York 
Thor Power Tool Co., Aurora, Ill. 


DRILLS, Rachet 
Armstro! Sree. Tool Co., 5200 W. Armstrong 


Ave. 
Besly-\ Welles orp., 112 Dearborn Ave., Beloit, 


Chicago-Latrobe puet Drill Works, 411 W. 
Ontario St., Chi 
co, 1242 E. 49th St., 


Cleveland Twist Dri 
Cleveland 14, 
Greenfield Tap & D ie Corp., 
Co 


National Twist Dall 


Mich. 
Whitman & Barnes, 40600 Plymouth ta. 
Plymouth, Mich 
(Continued on page 326) 


For more information fill in page number on Inquiry Card, on page 263 
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Series 36 Grinders for Castings 


All three of these brand new addi- 
tions to Thor’s complete grinder 
line represent distinct progress in 
power, in weight reduction, and de- 
sign improvement. All have thumb- 
type throttle control. 


Model 5V Vertical Grinder 


This new Thor 7'4-lb. vertical 
grinder is available in three basic 
speeds — 4,500, 6,000, or 8,000 
r.p.m. It accommodates sanding 
discs to 9” diameter, depressed cen- 
ter wheels to 7” diameter, and cup 
wheels or wire brushes to 6” di- 
ameter. Power has been increased 
50%; quiet exhaust; 4-position 
throttle. 


Model 25G Die Grinder 


Designed for use with a 1%” 
bonded wheel in die work and other 
production operations, this new 


Vertical Grinder 


weight 


Model 5V 


Thor Model 25G weighs only 2 
Ibs., 37% less than its Thor pred- 
ecessor, yet it develops 23% more 
power! Model 25G also has 35% 
fewer parts. Speed: 20,000 r.p.m. 


down? 


THREE THOR 
AIR GRINDERS 


arts! 


er P 


few 


Model 3G Series for castings 


Available in speeds of 7,000, 
10,000, 15,000, and 18,000 r.p.m., 
this new Thor Series 3Gtakes wheel 
sizes from 142” to 3", depending on 
speed. Here, again, the weight has 
been cut to 3 Ibs., 11 oz., a saving 
of 16%, while power has been in- 
creased 18%. Also available in 
Series 3GE with an extension spin- 
dle to reach hard-to-get-at places. 


Thor’s complete line of air, univer- 
sal electric, and high frequency 
electric grinders includes sizes, 
speeds and capacities for every in- 
dustrial need. Thor also offers a 
complete line of grinder accessories. 
Thor Power Tool Company. 


THOR POWER TOOL COMPANY, Aurora, Ill. 


Atlanta @ Birmingham © Boston Buffalo Chicago Cincinnati ® Cleveland ® Denver Detroit 
Houston® Los Angeles Milwaukee Newark Long Island City, N.Y.% Philadelphia © Pittsburgh 
© St. Lovis® San Francisco « Seattle * Toronto, Canada ® Export Division, New York City 
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Product Directory 


DRILLS, Subland 

Ace Drill Corp., Adrian, Mich. 

Corp., 112 Dearborn Ave., South 
eloit, til. 

Chicago-Latrobe Twist Drill Wks., 411 W. 
Ontario St., Chicago 10, Ill. 

Cleveland Twist Drill Co.,' 1242 E. 49th St., 

DoALL Co., Des Plaines, Il. 


Cleveland 14, Ohio 
Greenfield Tap & Die Corp., Greenfield, Mass. 


National Twist Drill & Tool Co., Rochester, 
Mich 

Star Cutter Co., 34500 Grand River, Farming- 
ton, Mich 


Whitman & Barnes, 
Plymouth, Mich. 


40600 Plymouth Rd., 


— Twist, High-Speed Steel, Carbon 
tee 


Ace Drill Corp., Adrian, Mich. 
Besly-Welles Corp., 112 Dearborn Ave., Be- 
loit, Wis. 
Chicogo-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, fil. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Des Plaines, lil. 


Cleveland 14, Ohio 
DeALL Co., 
Greenfield Tap & Die Corp., Greenfield, Mass. 
National Twist Drill & Tool Co., Rochester, 
175 N. State St., Aurora, 
Threadwell Tap & Die Co., 16 Arch, Green- 


field, Mass. 
Whitmon & Barnes, 40600 Plymouth Rd., 


Plymouth, Mich. 


Mich. 
Thor Power Tool Co., 
iW 


DRILLS, Twist, Carbide, Carbide-tipped 

Ace Drill Corp., Adrian, Mich. 

Allegheny Ludlum Steel Corp., Oliver Bidg., 
Pittsburgh 22, Pa 


Besly-Welles Corp., 112 Dearborn Ave., Be- 
loit, Wis. 

Chicago- Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown, Pa. 


National Twist Drill & Tool Co., Rochester, 
Mich 
Super Tool Co., 21650 Hoover Rd., Detroit 
13, Mic 
175 N. State St., Aurora, 


Thor Power Tool Co., 
it. 
Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 
40600 Plymouth Rd., 


Whitman & Barnes, 
Plymouth, Mich. 


DRILLS, Wire 


Ace Drill C Adrian, Michigan. 
orp., 112 Dearborn Ave., Beloit, 


Chicago-Latrobe Twist ig Works, 411 W. 
Ontario St., 3 
Cleveland Twist Dri 
Greenfield Tap & Die Corp., 
Neteaet Twist Drill & Tool 
Mich. 
Whitmon & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


ig Another of the Reasons Behind Brad Foote Quality— 


METALLOGRAPHY 


e The heat treatment a gear receives is probably the | 


most important single factor in determining its long range 


wear characteristics. Here at BRAD FOOTE we pride our- 
selves on having equipment designed to provide the 


widest possible variety of heat treatments. 


e But in addition to standard heat treating and testing 
equipment we have a few extra safeguards. One of these, 
rather unusual in our business, is a complete Metallographic 
laboratory. Specialized equipment allows us to examine 
or photograph the grain structure of all of our metals, in 
order to determine the most effective methods of heat 
treatment and to serve as a check on the quality of finished 


work, 


e Metallographic examination is just one of the many 
reasons behind BRAD FOOTE quality. Prove to yourself the 
savings this extra quality can mean. Let us quote on the 
gear requirements for your next program, without obli- 


gation. 
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Brad FOOTE MAKES ALL TYPES OF GEARS— 
IN A COMPLETE RANGE OF STYLES AND SIZES 


For more information fill in page number on Inquiry Card, on page 263 


DUST AND CONTROL 
SYSTE 


Brown & Mfg. Co., 

Pangborn Corp., Hagerstown, 

Standard Electrical Tool Co., No River Rd., 
Cincinnati 14, Ohio 


ELECTRICAL DISCHARGE MACHINES 
—See Disintegrators 


ENGRAVING MACHINES 


Cos Comp. 405 Lexington Ave., New York 
17, N, 
Gorton, Geo., Mach., 1321 Racine St., Racine, 
ts 
EXTRACTORS, Screw 


Chicago-Latrobe Twist 411 W. 
Ontario St., 10, 

Cleveland Twist Co., 1342 E. 49th St., 
Cleveland, Ohio 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Williams & Co., J. H., 400 Vulcan St., Buf- 
falo 7, N. Y. 


FACING HEADS 


Baker Brothers, Inc., 1000 Post St., Toledo 
10, Ohio 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

—- & Lewis Mch. Tool Co., Fond du Lac, 

Hortford Special Mchry. Co., 287 Homestead 
Ave., Hartford 12, Conn 


Michigan Drill Head Co., Van Dyke, Mich. 
Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 
=e Forge Co., 490 Broadway, Buffalo, 


FELT, For All Applications 


American Felt Co., Glenville, Conn. 


FILES, Band 
DoALL Co., Des Plaines, III. 


FILES, General-purpose, Swiss Pattern 

Heller Tool _ Newcomerstown, Ohio 

Simonds Saw & Steel Co., 470 Main St., 
burg, Mass. 


Fitch- 


FILES AND BURRS, Rotary 

DoALL Co., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown, Ohio 

es & Whitney Co., Inc., West Hartford, 
onn. 

Simonds Saw & Steel Co., Fitchburg, Mass. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 


FILING MACHINES 
Pneumatic Tool Co., 


DoAlll Co., Des Plaines, il. 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


New York 17, 


FILTERS, Coolant and Oil 
Beraee Drill Co., 814 Chestnut St., Rockford, 


Commercial Filters Corp., Lebanon, Ind. 

Cuno ring Corp., Meriden, Conn. 

DeLaval Separator Co., Poughkeepsie me Vi 

Indiana Commercial Filters Corp., 58 ‘South 
Ave., Lebanon, In 

Industrial Filtration Co., 15 Industrial Ave., 
Lebanon, Ind. 

Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, 

(Continued on page 328) 
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: - BRAD FOOTE GEAR WORKS, INC. 

1309 South Cicero Avenve Cicero 50, lincis 

2-700 - TWX CIC-2856-0 


throughout industry —today's job records prove sup 


Wek-——Boring locomotive piston 
: rin U ston 
modern rings 
| Remakts--30 pcos. per grind. 
Carbide tools: broke on 


2 first_piece. 


-“correctly applied= 


Performance 
Records 


show lowrest costs 


per cu.in.of metal removed 


Today’s High Speed Steels keep pace steadily with the ever- 
higher production requirements of American industry. Improve- 
ment in quality and advances in heat-treating techniques combine 
to produce High Speed Steels cutting at speeds 15 to 100% faster 
than ever before—lasting longer between grinds than ever before! 


Tougher than carbides, modern High Speed Steels 
are stronger than carbides, less subject to breakage or 7a A. SE 
edge chipping, and cost less than carbides. TaheGe-—Xough Facing Tool 
We invite you to join the majority of up-to-date users of cutting | Steel-—Vasco Supreme 
tools who specify modern High Speed Steels for 90% of their Werk--Rough & finish facing cast 
jobs and profit accordingly. Write us for a complete, objective connecting rods. 
survey of your cutting problems by trained sales engineers. Remats-28 pcs. per grind, 150 pes. per 
|} tool.Carbide, 8 pcs. before breaking. 


mance Record 


Perfor 


Vanadium-Alloys Steel Company 


Pioneers in the development of M-2 High Speed Steel and High Carbon, i | a . 
High Vanadium High Speed Steels j f Performance Record 
Latrobe, Pennsylvania 


SUBSIDIARIES: Colonial Steel Co. * Anchor Drawn Steel Co. * Pittsburgh 
Tool Steel Wire Co. * Vanadium-Alloys Steel Canada Limited * Vanadium- 


Alloys Steel Societa Italiana Per Azioni 
j Performance Record 
Stel-—Neatro Tool or Di 
Wek-—-Molding iron powders 
Performance Record Remarts——Replaced carbide on basis of cost 
and performance. 
Set--—Vasco Supreme _ Tel er Dt--—Laminati Die Reseed 
Wek-—Blanking .025" sheet 
Remarts——250,000 pes. per 1: 10,000,00 
oes sor die qj i 
varbide: di re Steel--Vasco Supreme Tool or Die__ 
Performance Record ¢ 11 
Performance Record 
Stel. Red Cut Sune -ior Tool or Die_ 
Work; 
i Remarks. | 


| Performance Record 
| 
Performance Record 
| 
\ pes. V ; ; 
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FINISHES, Machine and Metal 


Conforming Matrix Corp., oo Ohio 
Lowe Bros. Co., Dayton, Ohio 


FLAME-HARDENING MACHINES 

Ajax Electric Co., Frankford at Delaware, 
Philadelphia 23, Pa. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Gleason Works, 1000 University Ave., Roch- 
ester 


FORGING HAMMERS, Steam and Air 


Chambersburg Co., Chambersburg, Pa. 
Erie Foundry Co., Erie, Pa. 


FORGING, Machines, Headers, 
U 
Ajax Mfg. Co., Euclid, Cleveland 17, on 
Bliss, E. W. Co., 1375 Raff Rd., S.‘W., Can- 
ton, 


hio 
Hill Acme Co., 1201 W. 65th St., 


Cleveland 
2, Ohio 
FORGINGS, Drop 
Bethlehem Steei Co., 70! East Third St., Beth- 


lehem, Pa 

Crucible Stee! Co. of America, Henry W. Oli- 
ver Bidg., Mellon Square, Pittsburgh 22, Pa. 

Mueller Brass Co., Port Huron 35, Mich 

bis & Co., 400 Vulcan St., Buf- 
‘alo 4 


STANDAR 


From 1 to 200 HP with standard 
tapers, #20 to #60. To satisfy 
every milling demand — enclosed, 
totally enclosed fan-cooled, high 
cycle and liquid-cooled. Motorized 
or Belt-Driven. Variable, single or 
multiple speed motor — Speed to 
suit your application, 


Booth 1047 e METAL SHOW 


SUPER PRECISION SPINDLE DIVISION 
SINCE 1912 


the STAND HAD etectrica too 


=STANDARD Sers -tHe-pace 


@ CINCINNATI 4, 


2500 RIVER ROAD 


AMERICA’S 
MOST EXTENSIVE 
LINE OF 
MILLING SPINDLES! 


A milling spindle for every pur- 
pose ...and more than that 
--.amilling spindle reflecting 
in its SUPER CAPACITY AND 
TROUBLE FREE OPERATION the 
four decades of its maker's 
experience in spindle manu- 
facturing. And “special prob- 
lems"’?... get the answer from 
Standard experts! 


Oct. 8-12 


e Cleveland e 


e OHIO 
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FORGINGS, Hollow-Bored 

Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa. 

Mueller Brass Co., Port Huron, Mich. 

National Forge & Ordnance Co., Irvine, War- 
ren County, Pa. 


FORGINGS, Press 

Bethlehem He Co., 701 East Third St., Beth- 
le 

B t Bridgeport, 

Bridgapor Punch & Shear Works a. "3917 St. 
Clair Ave., ey, 4, Ohio 

Farquhar Div., A. B., 142 N. Duke St., York, 

Pp 


a. 
Minster Mch. Co., Minster, Ohio 

Mueller Brass Co. Port Huron, Mich, 
National Forge & Ordnance Co., Irvine, War- 


ren County, Pa. 
Revere Copper & A Inc., 230 Park Ave., 
(die-pressed) 


. S&S. Steel Corp., Pa. 


FORGINGS, Upset 

Bethlehem Stee! Co., 701 East Third St., Beth- 
lehem, Pa. 

New Departure Div., Bristol, Conn. 

Vanadium-Alloys S Steel Co., Latrobe, Pa. 

& Co., 400 Vulcan St., Buf- 

falo 7. 


FORMING MACHINES, Cold-rolling 


Cincinnati Milling Machine Co. Ma- 
chinery Div., Cincinnati 9, 

Ferracute Machine Co., Bridgeton, J. 

Hannifin Corp., 501 S. Wolf Rd., Des Plaines, 


Hl. 

Hartford Special Yen. © Co., 287 Homestead 
Ave., Hartford 12, Con 

Hydraulic Press Mfg. Co., hount Gilead, Ohio 

Lake Erie Eng. Corp., 470 Woodward’ Ave., 
Buffalo, N. Y. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Niagara Mch. & nice! Works, 637 Northland 
Ave., Buffalo 

Yoder Co., 5500 Walworth, Cleveland, Ohio 


FORMING MACHINES, Multiple-slide 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 


Baldwin-Lima- Corp., Lima-Hamilton 


Div., Hamilton, 
Bliss, Co. Raff Rd., S. W., Can- 


Chambersburg Engrg. Co., Chambersburg, 
Clearing Corp., 4499 W. 65 St., 


cago 38, 
Corp, "105 Lexington Ave., New York 


Dreis & Krum mp fete. Co., 7416 Loomis Bivd., 


Chicago 36, 
U. S. Tool Co., Re. 255 North 18th St., Am- 
pere, N. J. 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, R. !. 
er Stellite Div., Union Carbide & 
orp., E. 42nd St York. 


Latrobe, 
National Broach’ & Mch,- és: 5600 St. Jean 
Wasson, Con Wosdword Heights Bivd., 
Mice 


FURNITURE, Shop 
Standard Pressed Steel Co., Jenkintown, Pa. 


GAGE BLOCKS 
Brown & Sharpe 

DoAll Co. 
“a & itney Co., Inc., West Hartford 


Mfg. Co., Providence, R. |. 
0., 254 N. Laurel el Ave., Des Plaines 


Scherr, “Georg e. Co., Inc., 200 Lafayette St., 
New York N.Y. 


(Continued on page 330) 
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AMERICA'S 
MOST VERSATILE DRILLING MACHINE 


EDLUND Model 2F 
Infinitely Variable Speed 
Modern Production Features 


Long Lasting— 
Rugged Construction a 


30 


i 


The changing pattern of industrial 
production requires machines 
readily adaptable to a wide variety 

of production problems. 
Selection of any drilling or tapping speed, 
manual or power feed, 
and many other modern 
production accessories 
make operation of the EDLUND 
Model 2F a pleasure for the operator 
and good sense for the company. 


Write for Bulletin 140R. 


EDLUND Model 2F 

Two spindle combination 
with power feed and 

manual feed. 

Variable speeds to 3600 rpm 
8-12-15" Overhang 

1%" Capacity 


EDLUND Representatives in Major Cities 


EDLUND. 
MACHINERY 
COMPANY 
Cortland, New York 


Division of Harsco Corporation 


Write for Bulletin G56 — Complete Line with Cam Feed Units 
Bulletin 160 — Model 1F—High Speed 
Bulletin 170R— Model 4F—Production 


i 


MACHINERY, October, 1956—329 


For more information fill in page number on Inquiry Card, on page 263 


3 4 
4 
° 
| 
8 
8 
3 
« 8 
3 
~ 
’ 
i 
— 
| 
= 
q 
: 
I 


Product Directory 


GAGES, Air Comparator 
Federal Products Corp., 1144 Eddy St., Provi- 


nm Springfield, Vt. 
pratt af Witney Co., Inc., West Hartford, Comtor Co. 47 Farwell St. Waltham 54 Mass. 
Conn. j DoALL Co., Des Plaines, lil. 
Scherr, George Co. ine. 200 Lafayette St., Federal Products Corp., 1144 Eddy St., 
New York 12, idence 1, R. |. 
Sheffield Corp., Box $93, Dayton 1, Ohio Scherr, George Co. a 200 Lafayette St., 
New York 12, 


Standard Gage ce. 
Starrett, The L. S$ 


GAGES, Automatic Sorting 
Federal ‘Products Corp., 1144 Seady St., Provi- 
dence 1, R. I. 


Brown & Sharpe Mfg. Co., . 
Bryant Chucking Grinder Co., Clinton St., 


GAGES, Electric Comparator 
DoALL Co., Des Plaines, 
GAGES, Dicl, Bore, Height, Depth, Federal Products Corp., 
Thread, Groove, etc. idence 1, 
Ames, B. C., Co., Waltham 54, Mass. 


General Electric Co., 


Providence, R. 


Poughkeepsie, N. Y. 
“Athol, Mass. 


1144 Eddy St., 
Schenectady, N. Y. 


These refinements 


on Ferracute’s 


new 110-ton 


OBL 


Box-type ram construction, 
gibbed front and back. 


Air-operated, electrically controlled, 
interconnected clutch and brake. 


Hydraulic inclining mechanism. 


Bed arranged to accommodate 
die cushion 


Ram, air counterbalanced. 


Floor-level, one-point lubrication 


Two lifting eyes mounted in press frame 


Write for complete information 


FERRACUTE MACHINE CO. 
469 East Commerce Street. Bridgeton. N. J. 


Manufacturers of Power Presses, 
Press Brakes and Special Machinery 
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Pratt & Whitney Co., Inc., West Hartford, 


onn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Grind 
Federal Products orp., 1144 Eddy St., Prov- 
idence 1, R. 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper, Telescoping Thickness 

Brown & Sharpe Mfg. Co., Providence, R. | 


GAGES, Multiple Inspection 

Federal i er Corp., 1144 Eddy St., Prov- 
idence 1, 

Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Sheffield Corp., Box 893, Dayton |, Ohio 


GAGES, Plug and 

Besly-Welles orp., 112 rborn Ave., Be- 
joit, Wis. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Plaines, IH. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Pratt & Whitney Co., Inc., West Hartford, 


Scherr, “George Co., Inc., 200 Lafayette St., 
New York 12, Y 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Gage C o., Inc., Poughkeepsie, N.Y. 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Van Keuren Co., Watertown, Mass. 

Winter Bros. Co., Rochester, Mich. 


GAGES, Pressure, Air and Hydraulic 
Modern Industrial Eng. Co., 14230 Birwood 
Ave., Detroit 38, Mich. 


Prov- 


GAGES, Roll Thread Snap, Adjustable 
Pp 

Federal Products Corp., 1144 Eddy St., 

idence 1, i 


R. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
Standard Gage’ Co., Inc., Poughkeepsie, N. Y. 
Threadwell Tap & Bie Co., 16 Arch St., "Green- 
field, Mass. 


GAGES, Surface Roughness 
DoALL Co. Des Plaines, Ill. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Vernier, Height, Depth, Gear 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des Plaines, Ill. 

Federal Products Corp., 1144 Eddy St., Prov- 
idence 1, 


Starrett Co., L. S., Athol, Mass. 


GASKETS 

Garlock Packing Co., Paimyra, 

Houghton & Co., E. 303 W. Ave., 
Philadelphia 33, Pa. 


GEAR BURNISHERS 

Fellows Gear Shaper Co., Springfield, Vt. 

1000 University Ave., Roches- 
ter 3, 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Continued on page 332) 
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Three stations 
rough and finish 
machine: (1) mill, 
(2) drill, bore, (3) 
ream gear box 
castings. 


Duplex milling at 
different levels: 4 
sides milled, two 
sides simultane- 
ously, with rota- 
ry rise-fall index 
table. 


FARM MACHINERY COMPANY Gets Cost-Reducing 
Boost with a Motch & Merryweather Production Solution 


A “production solution” by Motch & Merry- 
weather will invariably be the lowest cost 
way to get the highest production of new 
parts or to reduce current manufacturing 
costs. Efficient fixturing, using standard 
units, and combining operations produce 
results which compare favorably with the 
most automatic production systems. First 


Installation of machines described above, showing arrangement in production line. 


For more information fill in page number on Inquiry Card, on page 263 


or last, but always, get a production pro- 
posal from Motch & Merryweather. 


& WERRYWEATHER 
U0. 


MACHINERY MANUFACTURING DIVISION 
CLEVELAND 3, OHIO 
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Product Directory 


GEAR CHAMFERING, ROUNDING AND M 
DEBURRING MACHINES 
Bilgram Gear & Mch. Works, 1217-35 Spring 


ichigan Tool Co., 7171 E. McNichols Rd., 


Detroit 12, Mich. 


National Broach & Mch. Co., 5600 St. Jean 


Detroit 2, Mich 


Ave 
rden St., Philadelphia, Pa. 
Co., 3250 Bellevue Ave., Detroit 7, Russell ine. 292 Mad 
ich 
1000 University Ave., Roches- inc., 200 Lotayette St. 


Gleason Works, 
ter 
Modern’ Industrial Engrg. Co., 
Detroit 4, Mich 

Sheffield Corp., Box 893, Dayton 1, 


14230 Birwood, 
Ohio 


Scherr, 


GEAR CHECKING EQUIPMENT 

Brown & Sharpe Mfg. Co., 

Fellows Gear Shaper 

Gleason Works 


Providence, R. |. 
Springfield, Vt. 

1000 University Ave., Roches- 
ter 3, N 


GEAR CUTTING MACHINES 


Bevel and Spiral 
George 200 Lafayette St., 
New York 12, 


GEAR CUTTING MACHINES, Worm and 


Worm Wheels 


You can’t afford obsolete 


methods when Burr-Masters 


can “deburr and chamfer” 
gears and splines up to 
300 teeth per 

minute! 


Universal machines for internal 
gear and spline deburring. Data 
in Bulletin 103-81. 


Eight Universal models, single or two station, deburr 
and chamfer spur or helical gears and external 


splines, Get complete data in Bulletin 103-60. 


3 Every Gear Deburring Job 


Hypoid pinion deburr- 
ing machines are avail- 
able in single or multiple 
station models. Data in 
Bulletin 103-100. 


ae ee Co., 1300 Rock St., Rockford, 


1000 University Ave., Roches- 


Lees-Bradner Co., Cleveland, Ohio 

& Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, 

Scherr, George Co., oo 200 Lafayette St., 
New York 12, N. 


Waltham Mch. Wks., ag Waltham, Mass. 


GEAR GRINDERS—See 
chines, Gear 


Grinding Ma- 


GEAR HOBBERS 
American ee Corp., 1232 Penn Ave., Pitts- 


burgh 22 
Barber-Colman Co., 1300 Rock St., Rockford, 


Cosa Corp., 405 Lexington Ave., New York 
17, N.Y. 


Fellows Gear Shaper Co., Springfield, 
— Tool Co., 834 ‘s. 9th St., 
io 

Lees-Bradner Co., Cleveland, Ohio 

Michigan Tool €o., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Russell, Holbrook & Henderson, Inc., 292 Mad- 
ison Ave., New York 17, N. Y. 


Vt. 
Hamilton, 


GEAR LAPPERS 

Fellows Gear Shaper Co., Springfield, Vt. 

1000 University Ave., Roches- 
ter 

Michigan Tool Pa 7171 E. MecNichols Rd., 
Detroit 12, 

National cae 4 Mch. Co., 5600 St. Jean, 

Detroit 2, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 

Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, Ill. 

— ear & Mch. Co., 2108 No. Natchez 


Ave., Chicago 35, Ill. 

Russell, Holbrook & Henderson, a 292 Mad- 
ison Ave., New York 17, 

Stahl Gear & Mch. Co., “the 3901 
Ave., Cleveland 4, Ohi 


Hamilton 


GEAR SHAPERS 

Fellows Gear Shaper Co., apgtels, Vt. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 

Fellows Gear Shaper Co., Sourem eld, Vt. 

Michigan Tool 7171 E. McNichols Rd., 
Detroit 12, 

National Mch. Co., 5600 St. Jean 

Ave., Detroit 2, Mich. 


GEARS, AND GEAR BLANKS, Non- 


metallic 
14 Hayward St., Quincy 


Boston Gear Works, 
71, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 

Dintengert Gear Corp., Box 934, Syracuse, 


Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, Ill. 
Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio 
Gear & 2108 No. Natchez 
Ave., Chicago 35, 
New Jersey Gear & MES. Co., Hillside, N. J. 
Philadelphia Gear Works, Erie Ave. and G. 
St., Philadelphia, Pa. 
16th and Rock- 
well St., Chicago 8, Ill 
Stahl Gear & Mch. 
Winzeler Mfg. & Tost Co., 1712 West Arcade 
Pl., Chicago, Ill. 


Ryerson, Jos. T. & Son, Inc., 
3901 Hamilton Ave., 
Cleveland 14, 
(Continued on page 334) 
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Cut tap breakage with the easy to use, safe to use 


SUPREME Push-Pull Tapper 


Complete PUSH-PULL TAPPER 
Kit includes 5 collets to handle 
all taps up to 5/16” diameter. 
List price is $9995 


complete. (Taps not included.) 


Big shops and small shops alike will find 
this new tool the answer to hundreds of 
tapping problems. It is small, light, safe 
to use, and inexpensive, yet it will solve 
most of your tapping problems. 

The Supreme PUSH-PULL TAPPER 
is an instant-reversing speed reduction 
unit made expressly for tapping. By 
means of the adapters it can be attached 
easily to either the spindle or chuck of 
any portable drill. Detachment after use 
is equally simple. The — reduction of 
7:1 gives more than adequate power to 
tap in all materials, and the instant- 
reversing means that the direction of the 
tap can be reversed without stopping the 
drill motor. Thus the tap can be moved 
into and out of the hole at will. 

Tap breakage is held to an absolute 
minimum when the PUSH-PULL 
TAPPER is used. This is because the 
operator has a better ‘‘feel”’ for his work. 
When in use the TAPPER housing is 
held in the finger-tips, and any unusual 
strain is felt immediately. Releasing the 
fingers stops the tap instantly. 

ne owner, using the PUSH-PULL 
TAPPER on an important government 
job, tapped 1500 holes in one casting 
without one deficient hole, and without 


SUPREME 


a single broken tap. Another decreased 
the amount of tap breakage enabling 
them to change to a tapping operation 
that resulted in increased assembly pro- 
duction. 

Examine your own tapping operations, 
and you'll see that the PUSH-PULL 
has advantages you can utilize. It handles 
all taps up to 5/16” diameter, and the 
five necessary collets are included. Also 
included are wrenches for tightening 
collets and for removing or tightening 
PUSH-PULL TAPPER to drill spindle. 
Ask your Mill Supply Distributor or 
write direct. 


By the makers 
of Supreme 
Brand Chucks 


These chucks are “Up 
Front on leading power 
tools.”’ 

Look for these great 
chucks on the new tools 
vou buy... specify them 
for all replacement. The 
exclusive Supreme hard- 
ening process assures 
long, accurate, trouble- 
free service. 


WAY 


PRODUCTS CORPORATION 


2222 South Calumet Avenue e Chicago 16, Illinois 
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G Product Directory 


GEARS, Cut GRADUATING MACHINES 
Automotive Gear Works, Inc., South 8th & Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 
O St., Richmond, ind. cine, Wis. 


Bilgram & Mch. 1217-35 Spring 
rden St iladeiphia Pa. 
Birdsboro Steel Foundry & Machine Co., Birds- GREASES—See Lubricating Oils and 


Boston, Gear Works, 14 Hayward St., Quincy Greases 

yt og Tage 1309 So. Cicero Ave., GRINDERS, Bench, Fleor ond Snag 

Cincinnati Gear Co., Wooster Pike and Marei- Delta Power Tool Div., 400 Lexington Ave., 
mont Ave., Cincinnati, Ohio yy Springfield, Vt. 


Mummert-Dixon Co., Hanover 


Oiatengere Gear Corp., Box 934, Syracuse, 


Fairfield Mfg. Co., 2309 S. Earl Ave., Lafa- Co., St., Cleve- 
yette, Ind. 
Seuth Bend Lathe Works, South Bend 22, 
Ave. Electrical Ling Co., 2488-90 ‘River 
i d., Cincinnati, 
Co., 2011 Eastern Ave., Power Tool Co., N. State St., Aurora, 
Cincinnati, Ohio : 
i U. S. Burke Machine Tool Div., Brotherton 
yy Scott Co., 5114 Hamilton, Cleve Rd., Cincinnati 27, Ohio 
illinois & 2100 No. Natchez 
Ave., Chicago 35, Ili. 
National Broach & Mch. Co., 5600 St. Jean GRINDERS, Carbide Tool 
Ave., Detroit 2, Mich. Arter Grinding Mch. Co., 15 Sagamore Rd., 
New Jersey Gear Mfg. Co., 1470 Chestnut Worcester 5, Mass. 
Ave., Hillside, N. J. Delta Power Tool Div., 400 N. Lexington Ave., 
Philadelphia Gear Works, Erie Ave. and G St., Pittsburgh, Pa. 
Philadelphia, Pa. Elox Corp. of “— 5 Royal Oak 3 
Stahi Gear & Mch. Co., 3901 Hamilton Ave., Ex-Cell-O Corp., 1200 Oakman 
Cleveland 14, Ohio 32, Mich. 
Verson Alisteel Press Co., 93rd St. & S. Ken- Heald Machine Co., 10 New Bond St., Worces- 
wood Ave., Chicago, til. ter 6, Mass. 
Waltham Mch. Wks., Inc., Waltham, Mass. Metallurgical Products Dept. of General Elec- 
Winzeler Mfg. & Tool Co., 1712 W. Arcade tric Co., Box 237 Roosevelt Park Annex, 
Pl., Chicago 12, Ill. Detroit 32, Mich 
Norton Co., 1 New Bond St., Worcester 6, 
Mass. 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 
GEARS, Stamped Standord Electrical Tool Co., 2488-90 River 
Winzeler Mfg. & Tool Co., 1712 W. Arcade Rd., Cincinnati, Ohio 
Pl., Chicago 12, Ill. Wesson Co., 1220 Woodward Heights Blvd., 


Detroit 20, Mich. 


E GRINDERS, Die and Mold 
GENERATORS, Electric Nerton Co., 1 New Bond St., Worcester 6, 


General Electric Co., Schenectady, N. ass. 
Reliance Electric & a Co., 1200 Teas Standard Electrical Tool Co., 2488-90 River 


Rd., Cincinnati, Ohio 


Rd., Cleveland 10 


For most economical threading on all Automatic Screw Machines, Chucking machines, Bolt threaders, Drill presses, etc. 


H G unsert chasers 


CUT YOUR COSTS AND DOWN TIME 


For less than $45 you get 12 sets of %-16 (or any stockable size) Insert 
Chasers; each set ground ready for business. This dozen sets can thread 
hundreds of thousands of parts with no down time or sharpening time. 
Can be thrown away when dull or if you prefer, flash grind the dull sets 
end make an extra profit. Threads stand critical examination and conform 
to the close tolerances of Class 3 fits. Send for our digest of the Govern- 
ment publication, “UNIFIED AND AMERICAN SCREW THREADS’. 


THE EASTERN MACHINE SCREW CORPORATION 23-43 Barclay St., New Haven, Conn. 
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GRINDERS, Drill Point 
a Press Co., 20108 N. Pitcher, Kalamazoo, 


ich. 

Consolidated Mch. Top Div., 565 Blossom Rd., 
Rochester 10, 

Delta Power Tool Oiv., * 400 N. Lexington Ave., 
Pittsburgh 

Oliver Co., 1410 Maumee St., 
Adrian, Mich. 

Standard Co., 2500 River Rd., 
Cincinnati 4, 


GRINDERS, Face Mill 

Kearny & Trecker Corp., Milwaukee 14, Wis. 

Mattison Machine Works, 545 Blackhawk Park 
Ave., Rockford, Ill. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


GRINDERS, Knife and Shear 

Hill Acme Co., 1201 W. 65th St., Cleveland 
5 io 

Mattison Machine Works, Rockford, lil. 

Mummert-Dixon Co., Hanover, 


‘a. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Portable Electric 
Chicago Pneumatic Tool Co., New York 17, 


Ingersoil-R -Rand Co., 1] Broadway, New York 


4 

Standard Electrical Bice: Co., 2500 River Rd., 
Cincinnati 4, 

The Power Tool Co. 175 N. State St., Aurora, 


GRINDERS, Portable Pneumatic 
Chicago Pneumatic Tool Co., New York 17, 


Ingersoll-R -Rand Co., 11 Broadway, New York 


Madison-Kipp Corp., Madison, Wis. 
Thor Power Tool Ca., Aurora, Ill. 


GRINDERS, Top 
Ex-Gell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
Co., 20108 N. Pitcher, 


ich. 
Barber-Colman Co., 
Rockford, Ill. 
Brown & Sharpe Mfg. Co., Providence, R. 
Cincinnati Milling and Grinding Mchs., i. 
cinnati 9, Ohio 
Cosa Corp., 405 Lexington Ave., New York 


Kalamazoo, 


Rock and Montague, 


Delta Power Tool Div., 400 Lexington Ave., 

Pittsburgh, Pa. 

Elox Corp. of Mich., Royal Oak 3, Mich. 

Fellows Gear Shaper’ Co., 78 River St., Spring- 
field, Vt. 

Gallmeyer & Livingston Co., 336 Straight 
Ave., S. W., Grand Rapids 4, Mich. 

1000 University Ave., Roches- 
er 

Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 

Landis Tool Co., Waynesboro, Pa. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati oe — io 

Mummert-Dixon Co. , Hanove 

National Acme Co., 170 E. "ianct St., Cleve- 
land 8, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

South Bend Lathe Wks., South Bend 22, Ind. 

Thompson Grinder Co., 1500 W. Main St., 
Springfieid, Ohio 

Waltham Mch. Wks., Inc., Waltham, Mass. 


(Continued on page 336) 
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: | handle both reciprocating 
: and rotating action in this 


Stud Driving Machine 


® Model SD 10-12 Stud Driving Machine man- 
ufactured by Syracuse Special Machine Co., Inc., 
Syracuse, N. Y., drives one to 12 studs simul- 
taneously. Other models also availabi 


® Driving heads are actuated by ® Driving heads may be angled up to 
hydraulic and electric circuits. 30° from vertical. 
Drive spindle drops down to ac- 
curately position studs—rotates to 
drive studs—lifts up for next cycle. 
This sliding and rotating action is 
taken by the rollers of the Orange 
Cage Type Needle Bearings. 


This unusual application emphasizes the value of the Orange cage 
design which keeps rollers in alignment to prevent skewing under all 
, operating conditions—assuring true running in any position, whether 
horizontal, vertical, tilted or on overhung mountings. 


Orange Cage Type Needle Bearings provide high load capacity in 
small space—run evenly and quietly—give long service. 


Orange Cage Type Needle Bearings are compact, heavy-duty, pre- 
cision bearings available in stock sizes from 14” to 8” shaft dia., inter- 
changeable with all standard needle bearings. Write for Engineering 
Manual M-56. 


ORANGE ROLLER BEARING CO., Inc. 
552 Main Street, Orange, N. J. 


Needle Bearings — Staggered Roller Bearings sy 


Journal Roller Bearings — Thrust Roller Bearings 
Cam Followers 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—335 


Syracuse Special Machine Company, Inc. 
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G Product Directory 


Mattison Mch. Works, Rockford, Ill. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

South Bend Lathe Works, Inc., 425 E. Madison ba i Power Tool Co., 175 N. State St., Aurora, 
t outh Bend, Ind. 

Stendard Electrical Tool Co., 2488-90 River 333 Nassau Ave., Brook- 
Rd., Cincinnati, Ohio 


GRINDERS, Toolpost 
on, 405 Lexington Ave., 


New York 


GRINDING GAGES—See Gages, Grind- 
ing GRINDING MACHINES, Broach 
Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 
Belt ra, & Livingston Co., 336 Straight, 
. W., Grand Rapids 2, Mic ‘h. 
Lapowan Mch. Tool Co., 34 Tower St., Hud- 
son, Mass. 
5600 St. Jean 


National Broach & Mch. Co., 
Detroit 13, Mich. 

— Grinder, 1534 W. Main, Springfield, 

10 


GRINDING MACHINES, Abras've 


Delta Power ~. Div., 400 N. Lexington Ave., 
Pittsbur: 
Hartford Mchry. 287 Homestead 
Ave., Hartford 12, Con 
Hill Acme Co., 1201 65th 
Ohio 


Cleveland 


THE 
FACE MILL GRINDER 
@ TRULY—THE MOST UNIVERSAL FACE 
MILL GRINDER AVAILABLE. 
@ DESIGNED SPECIFI- 
CALLY FOR THOSE 
“HARD TO GRIND” CLOSE 
PITCH CUTTERS. EQUALLY 
EFFICIENT FOR OTHER FACE 
MILLS, SIDE MILLS, CHANNEL 
MILLS, ETC. 


@ UNIVERSAL ADJUSTMENTS 
INCLUDE: 


CAPACITY—4” TO 
24” DIA. MILLS 


* Cross carriage travel +5” either side of center 
Horizontal travel of grinding unit ——> 7”. 

Maximum travel of base table -——+ 20”. 

Angular adjustment of wheel spindle head “> 180°. 
Angular adjustment of work spindle > 180°. 
Swivel adjustment of work spindle (} 360°. 
Maximum elevation of work spindle ¢ 15”. 

Vertical adjustment of wheel spindle ¢ 112”. 


@ SET-UP IS ASTOUNDINGLY SIMPLE REGARDLESS OF ANY COMBINA- 
TION OF POSITIVE OR NEGATIVE RAKE ANGLES ON EITHER THE 
RADIAL OR AXIAL DIMENSIONS. 

The Oliver line also includes the Hydraulic Automatic Face Mill Grinder 
and the #2 Arc Radius “utter Grinder. 


INSTRUMENTe 
eCOMPAN Y 
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GRINDING MACHINES, Cam 

Landis Tool Co., Waynesboro, 

Norton Co., 1 New Bond St., 
Mass. 

Van Norman Mch. Co., 3640 Main St., Spring- 
field 7, Mass. 


Pa. 
Worcester 6, 


GRINDING MACHINES, Centerless 


Cincinnati my Grinding Mchs., Inc., 
Cincinnati 9 
nS Corp., 405 Lexington Ave., New York 


Heald Shine Co., 10 New Bond St., Worces- 
ter 6, Mass. 
Landis Tool Co., Waynesboro, Pa. 
Triplex Machine Tool Corp., 75 West St., New 
York 6, N. Y. 
Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, 
Landis Tool Co., Waynesboro, 
Norton Co., 1 ‘New Bond % 


Mass. 
Van Norman Mch. Co., Springfield, Mass. 


Worcester 6, 


GRINDING MACHINES, Cylindrical 


Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Millina and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cone Corp., 405 Lexington Ave., New York 


‘Div., Muskegon, Mich. 

Gallmever & Livinaston Co., 336 Straight, S. 
nd Rapids 2, 

Landis Tool Co., Inc., 

Norton Co., 1 New Bond as 


Mass 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical = Co., 2500 River Rd., 
Cincinnati 4, 

Van a Co., 2640 Main St., Springfield 7, 
Mass. 


Pa. 
Worcester 6, 


GRINDING MACHINES, Disc 

Besley-Welles Corp., 112 Dearborn Ave., 
Beloit, Wis. 

Brown & Sha Providence, R. 1. 

Delta Power iv., ‘400 Lexington Ave., 
Pittsburgh 8, 

Gardner Machine a Beloit, Wis. 

Mattison Machine Works, Rockford, III. 

Standard Electrical Tool Co., 2488- 90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 

orn, 405 Lexington Ave., 

Gear’ Grinding Mch. 3901 Christopher 
St., Detroit 11, Mich 

Gleason 1000 University Ave., Roches- 
ter ’ 

Lees-Bradner Co., Cleveland, Ohio 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

292 


Russell, Holbrook & 
Sheffield Corp., ‘Box 893, Dayton . Ohio 


New York 


Madison Ave., New York 17 


GRINDING MACHINES, Internal 
Arter Grinding — Co., 15 Sagamore Rd., 


Worcester 5, 
on ~*~ 405 Lexington Ave., New York 


Div., Muskegon, M 

Gallmeyer & Livingston Co., Se Straight, S. 
W., Grand Rapids 2, Mich. 

Hartford Special Mchry. <6., 287 Homestead 
Ave., Hartford 12, Con 

vests Machine Co., 10 New Bond St., Worces- 
er 6, 

Rint ihe & Grinder, Inc., Brighton, Boston 


Sunes Electrical Tool Co., 2488-90 River 
Cincinnati, Ohio 

Vor” Norman Mch. Co., Springfield, Mass. 

Wicaco Machine Corp., ayne Junction, 

Philadelphia, Pa. 


GRINDING MACHINES, Jig 

Fosdick Mch. Tool Co., 1638 Biue Rock St., 
Cincinnati 23, Ohio 

Galimeyer & Livingston Co., 336 Straight, S. 
W., Grand Rapids 2, Mich, 

Moore Special Tool Co., Inc., 740 Union Ave., 

Bridgeport, Conn. 


(Continued on page 338) 
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Why Pratt & Whitney 
Uses 19 Gear Grind 
Machines to Guarantee 
Performance in the 

World’s Most Powerful 
Aircraft Production 

Engine 


At Pratt & Whitney Aircraft, where finest 
quality gears and high production are 
essential to the manufacture of the J-57 
Turbojet, 19 new automatic Gear Grind 
Machines are in daily use. Here is what 
Pratt & Whitney has to say: 


“The new Gear Grind Machines presently 
used in the aircraft engine division are the 
first major development in this type of 
machine since their use at Pratt & Whit- 
ney. They were developed in cooperation 
with Pratt & Whitney engineers to meet 
the specific and exacting requirements of 
modern aircraft engine gears. These ma- 
chines are equipped with a new wheel- 
trimming feature and a two-speed spindle 
drive to eliminate burning. 


Pratt & Whitney’s 3-57 Turbojet: The most powerful aircraft pro- 


‘Another advantage is the relative 
duction engine in the world is rated in the 10,000-pound thrust class. 


ease with which the involute profile 
can be modified.” 


YOU’LL WANT TO KNOW MORE ABOUT 
THESE ADDITIONAL ADVANTAGES FOUND 
IN THE NEW GEAR GRIND AUTOMATICS 


@ Controlled flow of coolant through the grinding wheel 
insures non-tempered, case-hardened gears. 


@ Single or double diamond trimmers are used to assure a 
perfect blend between the tooth profile and the root fillet. 


@ Automatic ieee 4 of the grinding wheel assures uni- 
formly accurate work. 


@ Available as fully automatic machines incorporating auto- 
matic loading and unloading. 


Write today for comprehensive eight-page brochure ; 
which explains the details. For gears up to 36" diameter. 


3921 Christopher, Detroit 11, Mich. 


Manufacturers of: 
The Detroit Screwmatic 750, Automatic Screw Machines. RZEPPA (“‘Sheppa’’) Constant Velocity Universal Joints 
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Product Directory 


GRINDING MACHINES, Profile 
Baker Brothers, inc., 1000 Post St., 


10, Ohio 
Cincinnati Milling and Grinding Mchs., 
New York 


Toledo 


inc., 


Cincinnati 9, Ohio 
Cosa aes 405 Lexington Ave., 


17, 
1200 Oakman Bivd., Detroit 


32, Mich 
Springfield, Vt. 
Ohio 


Jones & Lamson Mch. Co., 
Sheffield Corp., Box 893, Dayton 1, 


GRINDING MACHINES, Surface 
Reciprocating 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Delta Power Tool Div., 
Pittsburgh, Pa 


400 Lexington Ave., 


DoAl!l Co., Des Plaines, Ill. 


GRINDING MACHINES, Surface Rotary 


Elox Corp. of Mich., Royal Oak 3, Mich. PR 
Foote-Burt Co., 13000 ef Clair Ave., Cleve- Arter Grinding Mch. Co., 15 Sagamore Rd., 
land 8, Ohio Worcester 5, Mass. (Rotary 
Galimeyer & Livingston Co., 336 Straight Ave., a Corp., 112 Dearborn ve., 
Machine Co., 64 State St., Cam- 

idge, ass. 
a — Co., 1207 W. 65th St., Cleveland Gardner Machine Co., Beloit, Wis. 
Mattison Machine Works, Rockford, Ill. a — Co., 10 New Bond St., Worces- 
Co., 1 New Bond St., Worcester 6, Works, 
Reid Bros, Co., Inc., Beverly, Mass Notional Acme Co., 170 E. Taist. St., Cleve- 
ir , Ohio 
W. Main St., Norton Co., 1 New Bond St., Worcester 6, 


Springfield, Ohio 


Van Norman Mch, Co., Springfield, Mass. 


GRINDING MACHINES, Roll 
Landis Tool Co., Waynesboro, Pa. 


Mass. 
Thompson Grinder Co., 
Springfield, Ohio 
Van Norman Mch. Co., 
Walker, O. S., Co., Inc., 


1500 W. Main St., 


Springfield, Mass. 
Worcester, Mass. 


GRINDING MACHINES, Thread 
New York 


Cons [or 405 Lexington Ave., 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
2, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt. 


Landis Machine Co. (Centeriess), Waynesboro, 


Pa. 
Sheffield Corp., Box 893, Dayton !, Ohio 


THE STUDER PSM-250_ 


338—MACHINERY, October, 1956 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 

COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


GRINDING MACHINES, Universel 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

| 405 Lexington Ave., New York 


Muskegon, Mich 
336 Straight, S. 


Ra- 


Frauenthal Div., 

Galimeyer & Livingston Co., 
W., Gra Rapids 2, Mich. 

Gorton Mch. Co., Geo., 1321 
cine, Wis, 

Jones & Lamson Mch. Co., setinetiold, Vt. 

Landis Tool Co., Waynesboro, Pa. 


Racine St., 


Norton Co., 1 ‘New Bond St., Worcester 6, 
Mass. 

Oliver instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


Inc., Brighton 35, 
613 W. Southern 


Rivett Lathe & Grinder, 
Boston, Mass. 

Springfield Mch. Tool Co., 
Ave., Springfield, Ohio 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 


Besley-Welles Corp., 112 Dearborn Ave., 
Beloit, Wis. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des Plaines, 


Jones & Lamson Mch. Co., Springfield, Vt. 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Conn. 

Norton Co., 1 New Bond St., 


Mass. 
Sheffield Corp., Box 893, Dayton 1, 


Worcester 6, 
Ohio 


GRINDING WHEELS 
Reine Co., Div. of Union Carbide & Carbon 
30 E. 42nd N ¥ 


Welles Corp. (Abrasive Div.), “20 N. 
Wacker Drive, Chicago 6, 
Blanchard Machine Co., 64 ‘Stote St., Cam- 


bridge, Mass. 
Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 
Milling Products Div., Cincinnati 
io 


Delta Power Tool Div., 400 N. Lexington 
Ave., Pittsburgh 8, P. 


a. 
ne a Co., 254 N. Laurel Ave., 


Machine Co., Beloit, Wis. 

Metal Carbides Corp., Youngstown, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Simonds Abrasive Co., Tacony and Fraley St., 
Bridgesburg, Philadelphia, Pa 

Sterling Grinding Wheel Co., Tiffin, Ohio 


Des Plaines, 


GROOVING TOOLS, Internal 

Scully-Jones & Co., 1906 So. Rockwell St., 
Chicago 8, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


HAMMERS, Drop—See Forging 


Hammers 


(Continued on page 342) 
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igi h to 
Safety Yet Rigid Enoug 
Maintain Straight Cutting! 


SGNOWIS 


Power Hacksaw Blade 
with The High Speed Steel Cutting Edge 


This Simonds-Engineered Blade with its factory-controlled weld 
is especially designed to meet all plant safety and performance requirements 
— with real savings in time and cost per cut. 


Simonds “Weld-Edge” Hacksaw Blades are tough — will not snap in op- 
eration regardless of abuse, neglect, machine condition or adjustment. These 
blades have a High Speed Steel cutting edge that resists wear and is adapt- 
able for all types of cutting. 


What’s more, ‘‘Weld-Edge”’ Blades have a specially heat treated back 
that is not only shatterproof but possesses greater rigidity that pays off 
in straighter cuts and longer life. 


For safety, dependability and increased output at lower cost, ask for 
SIMONDS ‘“‘Weld-Edge” — the shatterproof blade with the Red End. All 
standard sizes available from stock. . 


For Fast Service 


"SIMONDS 


SAW AND STEEL CO. Gai your 


SIMONDS 
DISTRIFUTOR 


Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon, Canadian Factory in Montreal, Que., Simonds Divisions: 
Simonds Stee! Mill, Lockport, N. Y., Heller Too! Co., Newcomerstown, Ohio, Simonds Abrasive Co., Phila., Pa., and Arvide, Que., Canada 
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rush it 
to 


Get those tough special design jobs off to Colum- 
bus Die-Tool for quick action. An outstanding engineer- 
ing staff backed by 50 years of Company experience can 
make tough jobs look easy. 

Whether it’s special tools, jigs, fixtures or even 
special machinery, you'll find that CDT can build them 
better, faster and more economically. That’s why so many 
of the nation’s leading manufacturers regularly avail 
themselves of the specialized services of Columbus Die- 
Tool. 

Perhaps we can solve your tooling problem and 
help you make your product . . . better, for less. 


Columbus Die 


AND MACHINE COMPANY 


P. O. BOX 750 ¢ COLUMBUS, 
ESTABLISHED 1906 


CHIO 


Designers and manufacturers of JIGS @ FIXTURES @¢ SPECIAL TOOLS e 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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For punching round 
or shaped holes up 
to 2” dia. in \%” 
mild steel. 


Other WALES units 
available for punch- 
ing holes up to 34,” 
dia. in stock up to 


@ You can always save TIME and 
MONEY with WALES CD Units. 
ELIMINATE stripper plates, custom 
punches and dies. 

CD Units are mounted in sets — outside 
the press. Change set-ups in ‘jig time’. 
All parts are interchangeable. Main- 
tenance costs are pared to the bone. 
Alignment is automatic and accurate. 
Press down-time is practically non- 
existent. For multiple hole punching, 
nothing equals the speed and simplicity 
of WALES CD punch and die assemblies. 


Showing WALES CD Units in same set-up 
with WALES BL Hole Punching Units and 
WALES Type N Notching Units in 
punch press. 


Send for BULLETIN No. 15J 
The CD story is factual and sure 
to suggest many ways to enable 
your hole punching shop to 
make more money. Sent free. 


ANY 
the Wales-Way is the PLUS-PROFIT way” 
5 PAYNE AVE. — North Tonawanda, N.Y. 


For more information fill in page number on Inquiry Card, on page 263 
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Will not CRACK or HARDEN — 


Garlock Silicone Rubber KLOZURE* Oil Seals 


retain their original properties even after long exposure to 


temperature extremes that would quickly ruin organic rubber. Klozure Oil Seal with Silicone 
Sealing Element for high speed, 


They are flexible and serviceable at temperatures as low as high temperature applications such 
as transmission cases, diesel engine 


—90° F, and as high as 500° F .. . ideal for seals on automotive crankshafts, and aircraft accessory 
gear cases. (Model 65 illustrated.) 


and aircraft products. 
Extrusions and molded parts of Silicone Rubber are only It’s the only complete line... that’s why you get unbiased 


part of “The Garlock 2,000”...two thousand different recommendations from your Garlock representative. Call 
styles of packings, gaskets, and seals to meet all your needs. him today or write for Oil Seal Catalog No. 10. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 
For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


7... Packings, Gaskets, Oil Seals, Mechanical Seals, 
Garnntocx 08 Sen, Meche 


*Registered Trademark 
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Product Directory 


HAMMERS, Portable Electric 
Rand Co., 11 Broadway, 


Aurora, fll. 


New York 


They Power Tool Co., 


HAMMERS, Portable Pneumatic 
Chicago ae gg Too! Co., 6 E. 44th St., 


New York, Y. 
Rand 11 Broadway, New York 
175 N. State St., 


bbe 4 Power Tool Co., Aurora, 


HAMMERS, Power 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Edlund Mchry. Co. Cortland, N. Y. 

Erie Foundry Co., Erie, Pa 

Yoder — 5504 Walworth Ave., 
io. 


Cleveland 


HARDENING FURNACES 

Ajax Electric Co., are at Delaware, 
Philadelphia 23, P 

General Electric Co., ‘Schenectady, 


HARDNESS TESTERS 

Shore Instrument & co, 90-35C Van 
Wyck Exp., Jamaica 3 

Wilson Mechanical Inc., 230-D 
Park Ave., New York, N. Y. 


HEAT-TREATING EQUIPMENT—See 
Annealing Furnaces, Flame Hardening 
Machines, Induction-heating Equip- 
ment 


FOUND WHERE AND 


ON 
SPERPT RAND 


HAMILTON 
STANDARD DIVISION 
UNITED 

corr. 


a 


LEAR. (INCORPORATED 


ORENDA 


Precision is paramount in the manufac- 
ture of components for aircraft power 
and control. That's why these makers of 
precision parts have Grand Rapids 
Grinders in their toolrooms -— for the ut- 
most in precision grinding. 

Model No. 55, for example, features 
one-piece column and base for perme- 
nent vibrationless rigidity. Longitudinal 
travel table and cross feed are hydrau- 
lically actuated. Wheel head has pow- 
ered rapid vertical travel. And it's faster 
than any other grinder of this type and 
size .. . with variable table speed up to 
125 tpm. 

With these built 


in precision features 


typical of all Grand Rapids Grinders, 
it's no wonder they're found in leading 
toolrooms. 


RIGHT 
AUTICAL 


VISION 
ss we ons A note on your let 


terhead will bring 
full details 


GALLME GALLMEYER & 
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TROLS TAKE SHAPE 


SUPER SABRE F.100 
NORTH 


AVIATION, INC. 


Hyp RAULIC Freep Suarace 
tpm. Working sur 


Granwp No. $5 
GRINDER 
face of table is 12 
head is 18 
for life. Spindle speeds 1925 and 25 500 + rpm 


LIVINGSTON COMPANY 
305 Straight Ave., $.W., Grand Rapids, Michigan 


HOBS 

Barber-Colman Co., Rock and Montague, 
Rockford, Ill. 

Goddard & Goddard Co., Detroit, Mich. 

Michigan Tool Co., 7171 £. McNichols Rd., 
Detroit 12, Mich. 

National Twist Drill & Tool Co., Rochester, 


Mich. 

Russell, Holbrook & Henderson, a 292 
Madison Ave., New York 17, N. 

Cutter Co., 34500 Grand 


ton, 
Walt Inc., Waltham 54, Mass. 


Farm- 


Mic! 
am Mch. Wks., 


HOISTS, Air 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Co., 11 Broadway, New York 

Thor Power Tool Co., Aurora, Illinois 


HOISTS, 
Ingersoll-Rand Co., 11 


Broadway, New York 


HONING MACHINES 

Barnes Driil Co., 814 Chestnut, Rockford, Ill. 

Fulmer, C. Allen Co., 1231 First National 
Bank Blidg., Cincinnati 2, Ohio 

Micromatic Hone Corp., 8100 Schoolcraft, 


Detroit 4, Mich. 

Moline Tool Co., 102 - 20th St., Moline, Ill. 

Sunnen Products Co., 7900 Manchester Ave., 
St. Louis 17, Mo. 

Van Norman Mch. Co., 3640 Main St., 
field 7, Mass. 


Spring- 


HONING STONES 
— Drill Co., 814 Chestnut St., Rockford, 


MS Allen Co., 1231 First National 


Fulmer, 


an idg., Cincinnati 2, io 
ie Co., 1 New Bond St., Worcester 6, 
ass 


7900 Manchester Ave., 


Sunnen Products Co., 
St. Louis 17, Mo. 


HOSE 
American Metal Hose Br. American Brass 
ork, N. Y. 

A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 
Baldwin-Lima-Hamilton Corp., Eddystone Div.. 


Philadelphia 42, Pa. 
a” Drill Co., 814 “Chestnut St., 


Rockford, 
Bethichem Steel Corp., Bethlehem, 
Steel Fdry. & Mch. Co., 
Bliss, E. W., Co., 1375 Raff Rd., S. W., Can- 
ton hio. 


Chambersburg Engrg. Pa 

Colonial Broach & M Co., P.O. Box 37, 
Harper Sto., Detroit Mich. 

Cross Co. 3250 Bellevue Ave., Detroit 7, Mich. 

Denison En Engrg. Co., 1160 Dublin St., Columbus 


Erie Foundry Mag Erie, Pa 
Farquhar, A. B., Div. Giver Corp., York, Pa. 
. Wolf Rd., Des Plaines, 


501 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 
Lake Erie Engrs. Corp., Kenmore Station, Buf- 


falo, N. 
Michigan ovit Head Co., Detroit 34, Mich. 
Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 


Motch & Merr syeratier Machinery Co., Penton 
Bidg., Cleve 

Rockford Mch. Tool Co., 2500 Kishwaukee St.. 

, 3400 E. Lafayette, 


Co., 2353) 13th: 


569 Ww. Pierce St., Milwaukee. 


Rockford, Ill. 

Verson Allstee! Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, 

Vickers Incor rated, Div. of Sperry Rand 
‘orp., 14 Oakman Bivd., Detroit, 

Wilson, K. R., Inc., 211 Mill St., Arcade N. 


(Continued on page 344) 
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THREADWELL’S New 
TAP PRIMER 
—for the newcomer to the 


metalworking field an introduction 
to the science of tapping explained 
in simple terms. 

—for the old hand, a convenient 
refresher and reference. 


Get your copy now. 


THREADWELL TAP & DIE CO. 
GREENFIELD, MASS. U.S.A. 


I'd like copies of the new Tap Primer. 


ZONE 
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ELECTRICAL SYMBOLS AND 
DRAWINGS 

Symbols—Types of Electrical Diagrams 
—Contro! Circuit Conductor Markings— 
Terminal Markings 

ANALYZING AND CHARTING 
CONTROLLER OPERATION 

Method of Attack—Charting Informa- 
tion—Example Problems 
TROUBLESHOOTING TEST EQUIPMENT 
General Discussion and List of Pieces 
Needed-——Speciai Test bane.—Spec.al 
Test Bell Set 

INSULATION TESTING 

Insulation Resistance Measurements: 
Meager, Series ohmmeter, Voltmeter and 
separate battery, Voltmeter and internal 
voltage of circuit—Insulation Resistance 
Behavior 

LOCATING GROUNDS 

Voltage Drop Methods—Nonmathemati- 
cal Method—Mathematical Method 
ELECTROMAGNET WINDINGS 

Polarity of Electromagnet Windings—Re- 
lative Polarity 


CONTENTS 


D. C. MACHINE WINDINGS 

NEMA MARKINGS—Operational Tests— 
Operational Tests for Generators: Resid- 
ual magnetism, Shunt field circuit, Mag- 
netizing iron when there is no residual 
magnetism, Reversing generator polarity, 
Determining whether series fields are cu- 
mulative or differential, Interpole polar- 
ity—Operational Tests for Motors: Brush 
position, Direction of rotation, Polarity 
of interpole windings, Polarity of series 
field windings—Brush Position—Induc- 
tive Kick Test 


SINGLE-PHASE TRANSFORMERS 
NEMA Markings—Testing for Terminal 
Markings—Additive and  Subtractive 
Transformers—Autotransformer Terminal 
Markings 


PHASE SEQUENCE 
Definition—Phase Sequence Indicators 


POLYPHASE TRANSFORMER 
Core Type Transformers—Shell Type 
Transformers—Test for Flux Relation- 


HERE ARE SIMPLE, STRAIGHT- 
FORWARD PROCEDURES FOR 
ELECTRICAL TESTING AND 
TROUBLESHOOTING—PROCED- 
URES THAT HAVE BEEN PROV- 
EN IN PRACTICAL FIELD TESTS 


shipsp—NEMA Markings—Phase Dis- 
placement of Voltages—Testing for 
Terminal Markings and Phase Displace- 
ment 


POLYPHASE INDUCTION MOTORS 
NEMA or ASA Terminal Markings— 
Dual-Voltage Motors—Marking Termi- 
nals of Dual-Voltage Motors—Phase Se- 
quence and Rotation 


SYNCHRONOUS MOTORS 
Phase Sequence 


POWER CABLE FAULTS 

The Nature of Fault Conduction—Trac- 
ing Buried Conductors—Tone Tests for 
Shorts and Grounds—Surge Generators— 
Wheatstone Bridge—Murray Loop—Full 
Sized Slidewire Type Fault Bridge—Lo- 
cation of Opens—Two Measurement 
Method—Precautions in Use of A. C. 
Bridges 


BEARING LUBRICATION 
Sound—Operating Temperature—Elec- 
trical Resistance of Oil Film 


: 
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Simple straightforward, tested procedures for electrical trou- 
bleshooting are now brought to you by an expert in ELEC- 
TRICAL TESTING AND TROUBLESHOOTING. These 
procedures are explained so clearly that this book will prove 
extremely useful as a training text as well as a working man- 
ual for practicing electricians and others concerned with the 


use and maintenance of electrical equipment. Examine the 
table of contents at the left and you'll see its thorough cov- 
erage. You'll find your own problems greatly simplified when 
you have this foul to guide you. 


Covers All These Subjects 


This book shows you how to locate and correct faults in 
circuits of all kinds, including—controllers, motors, trans- 
formers and transmission lines. A simplified briefing on elec- 
trical bols and diagrams is followed by detailed discus- 
sions of these topics: 


Analyzing and charting 
controller operation 

insulation testing 

Electromagnet windings 

Single phase transformers 

Polyphase transformers Induction motors 

Synchronous motors Power cable faults 

Bearing lubrication 


Troubleshooting test 
equipment 

Locating grounds 

D. C. machine windings 

Phase sequence 


References to applicable codes and standards are included 
for each subject treated. 
From the standpoint of personnel safety, another outstand- 


ing feature of the book is that most of the tests are per- 
formed with the equipment isolated from the power line. 
Current in these tests is supplied by dry cells or residual 
magnetism, so that accidental contact and short circuits are 
less hazardous to both men and machines. 


About the Author 


Philip T. Green, the author of ELECTRICAL TESTING 
AND TROUBLESHOOTING, is Industrial Training Co- 
ordinator of the Panama Canal Zone Company. He has been 
associated with this organization since 1937. Previously he 
had been a Teaching Fellow at the University of Cincinnati, 
where he received both his B.S. and M.S. degrees in Electri- 
cal Engineering. In addition to his background in industrial 
training and electrical engineering, the author has also 
served as educational advisor to units of the International 
Brotherhood of Electrical Workers. 


Tested, Timesaving Procedures 


All of the troubleshooting procedures described have been 
tested in the field and proven to be great timesavers—espe- 
cially for locating obscure sources of trouble. And you'll find 
a mere basic knowledge of simple arithmetic cient for 
you to understand and use these procedures. The author's 
teaching experience has enabled him to arrange the entire 

in easily understandable units. When you examine 
ELECTRICAL TESTING AND TROUBLESHOOTING, 
you'll agree it’s one of the most useful books yet published 
on the subject. The coupon below makes it easy for you to 
order your copy now! 


200 Pages, 100 Illustrations $4 00 Flexible Fabrikoid Binding 


In Canada or overseas, $4.70 


Please send me: 


SEND FOR checked below. 
FREE 1956 


CATALOG 
Describing Industrial Press 


books for metal working en- not satisfied.) 

gineers and production men. 

Illustrated. To get your free 

copy just check the coupon. 


Bill me 
Note: Overseas orders must be accompanied by full 


[] ELECTRICAL TESTING AND TROUBLESHOOTING Under the terms | have 


[|] A FREE COPY OF THE 1956 INDUSTRIAL PRESS BOOK CATALOG 
CHECK METHOD OF PAYMENT PREFERRED 


C] | enclose full payment of $4.00. Send book 
postpaid. (1 may return it for full credit if 


() Send book under Five-Day Free Inspection 
Plan. (Postage and handling charges of 15¢ 
per book will be added.) 


C) Bill company 
payment in U. S. funds. 


eet ese eer eee eee 


{ 
q 
. . 
- (Fill in if you want books sent to your home) M10-56 ; 
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Product Directory 


HYDRAULIC POWER UNITS OR 
TOOL HEADS 


Barnes Drill Co., 814 Chestnut, Rocktord 3, 1! 
WwW. F. & John Co., 201 S. Waterford 
Rockford, Ili. 


Ex- wos O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Negrete Corp., 501 S. Wolf Rd., Des Plaines, 

287 Home- 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 


Michigan Drill Head Co., Detroit 34, Mich. 
Co, 1569 W. Pierce St., Milwaukee, 


Hartford Special Machinery Co., 
stead Ave., Hartford 12, Conn. 


Rivett Lothe & Grinder, inc., Brighton, Boston 
35, Mass. 


Vickers Incorporated, Div. of Sperry Rand 
Corporation, 1402 Oakman Bivd., ‘Detroit, 
Mich. 


INDEXING and SPACING EQUIPMENT 


Austin Industrial Corp., White Plains, N. 

Brown & Sharpe Mfg. Co., Providence, R. 

Eisler S Co., Inc., 750 South 13th— 
Newark. 

Ettco Tool ee Inc., 594 Johnson Ave., 
Brooklyn 37, N. Y. 

Hardinge Bros., inc., 1420 College Ave., El- 
mira, N. 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, 

Michigan Drill tend Co., Detroit 34, Mich. 

Micro-Positioner Gor. 716 Wilshire Bivd., 


Santa Monica, Calif. 
Nichols-Morris Corp., 76 Mamaroneck Ave., 


White Plains, N. 

Sundstrand Mch. Tool Co., 2531 - 11th 
Rockford, til. 

Van Norman Mch. Co., 3640 Main St., Spring- 
field 7, Mass 


Wadell Equip. Co., Clark, N. J. 


on your 


you Litt 


“Simplifies Industrial Weighing— 
Anywhere Your Crane Will Reach 


ALL WEIGHING IS DONE 

ON YOUR CRANE HOOK 

Merely hang your HYDROSCALE on the 
crane hook, or hoist, and leave it there. 
Then, whenever you lift a load, you'll 
automatically weigh it—in the one 
operation. 


ENGINEERED AND BUILT 

FOR LONG SERVICE-LIFE 

They are compact in design to clear 
narrow passageways and to conserve 
headroom. They are light in weight to 
conserve your crane capacity—with a 
safety factor of 5 plus. 


THERE ARE 110 MODELS 

IN THE COMPLETE LINE 

The largest model, not much larger than 
a man, has an amazing capacity of 
200,000 pounds. The capacity of the 
smallest model is 500 pounds. 


HYDROSCALES 


guaranteed 
for one year 


HYDROWAY SCALES, INC. 


20618 West Eight Mile Road 


**The world’s 
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crane hook! 


They are guaranteed to be free of defects in work- 
manship and materials, and to be accurate to 2 of 
1% of the maximum dial capacity—for 1 year. 


largest producer of crane scales”? 


TARE ADJUSTING KNOBS 

FOR NET LOAD READING 

All models are equipped with minus tare 
adjustment for any known tare loads. 
This exclusive feature, with HYDRO- 
SCALE, is provided to save an extra 
lift operation. 


HERE ARE SOME TYPICAL 
WEIGHING APPLICATIONS 

Just a few of the many applications 
include—loading, unloading, check 
weighing, batching, foundry charging, 
and protecting your equipment from 
overloading. 


EASY-TO-READ DIALS 

AVAILABLE IN 3 SIZES 

They're available in 12”, 24”, and 30” 
diameters, printed plainly, in gothic 
characters, black on white, and, pro- 
tected by safety glass. 


Detroit 35, Michigan 


INDICATOR BASES, Magnetic 

Brown & Sharpe Mfg. Co., 235 Promenade 
St., 

DoALL Co S aines, 

duMont Corp., 289 Wells Parra Mass. 

Starrett, L. S. Co., Athol, 


INDICATOR LIGHTS—See Lights, 


Indicator 


INDICATORS, Dial 
Ames, B. C., Waltham 54, Mass. 
& Sharpe Co., Providence, 
Co., 254 N . Laurel Ave., Des’ 


Federal Peder Corp., P. O. Box 1027, Provi- 
de 3 
Notronal A Automatic Tool Co., S. 7th - N. Sts., 


Richmond, 
Standard Gage Co., Inc., 


Starrett, The L. S. ‘Co., Athol, Mass 


INDICATORS, Speed 

Brown & Sharpe pe Co., N.Y. R. |. 

General Electric Co 

Reliance Elec. 200 Ivanhoe 
Rd., Cleveland 10, 

Starrett, The L. S., Co., ‘athol, Mass. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., 

Federal Products Corp., P. O. 627" 
Providence, 1. 

National Automatic Tool Co., S. 7th - N Sts., 


Richmond, tnd. 
Starrett, The L. S., Co., Athol, Mass. 


INDUCTION HEATING EQUIPMENT 


Cincinnati Milling & Grinding Mches. Pe 
4701 Marburg Ave., Cincinnati 9, 

General Electric Co. tady, N. 

Ohio Crankshaft €o., 3800 Harvard Ave., 
Cleveland, Ohio 


INTENSIFIERS, Hydraulic 
Hydraulic Press Mfg. oe. Mount Gilead, Ohio 


Logansport Mch. Co 
sw: "Pierce Milwaukee 


Co., 156 
Rivett Lathe & Grinder, Inc., Brighton 35, 


Boston, Mass. 
JACKS, Planer—See Set-up Equipment 


JiG BORERS 
American se % Corp., 100 E. 42nd St., New 


York 17 
Cong Corp., 405" Lexington Ave., New York 
N. Y. 


Fosdick Mch. end Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohi 
Moore Special Tool Co., Inc., 724 Union Ave., 


Bridgeport, Conn. 
rge 200 Lafayette St., 


New York 12, N. 


JIGS AND FIXTURES 
Co., 9-11 Morrell St., 


Bath, cui Co., Aurora & Solon Road, Solon, 


Elizabeth, 


Cohpabus Die, Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 

Conforming ‘Matrix Corp., Toledo, Ohi 

Fulmer Co., C. Allen, 1211 - Ist Nat. Bank 
Bidg., Cincinnati 2, Ohi 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Metal Carbides Corp., Youngstown 12, Ohio 

Modern Industrial Engrg. Co., 14230 Birwood 
Ave., Detroit 28, Mic 

Portage Mch. Co., 1025" “Sweitzer Ave., Akron 


io 

—" Corp., 721 Springfield St., 
io 

Waltham Mch. Wks., Inc., Waltham 54, Mass. 


Dayton 1, 


(Continued on page 348) 
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SKILLED CRAFTSMEN in new plant average 
nearly a decade of gear experience. General 
Electric gears, cut and finished with care, give 


me 


longer, more rugged service. 


At General Electric's NEW Gear Motor and Transmission Components Department . . . 


3618 man-years of manufacturing know-how 
assure fast service on low-speed drives 


To meet the increased demand for low- 
speed drives, General Electric’s new de- 
centralized Gear Motor and Transmission 
Components Department will be devoted 
solely to the design and manufacture of 
mechanical power transmissions. 


e@Specialized Attention—Highly trained 
and experienced gear-motor engineers and 
skilled craftsmen with over 3600 man- 
years of experience are available to help 
solve your low-speed drive problems. 
They are ready to give you fast, depend- 
able G-E service on standards, on specials, 
and on new gear-motor products. 


CONTINUOUS TESTING provides data for quality control, new designs and 
developments. Here, an involute measuring instrument records wear, un- 
der simulated tortuous conditions, to nearest ten-thousandths of an inch. 


eComplete Line Available—General Elec- 
tric offers a complete line of gear-motors— 
induction, synchronous, wound rotor, d-c 
gear-motors—in all types and enclosures, 
from 1/100 to 200 hp. The new depart- 
ment will also give you rapid service on 
special needs such as adjustable speed, 
braking, special mounting or special 
insulation. 


eFast Service—The expanded gear-motor 
facilities allow quantity production and 
shorter manufacturing cycles. Machine 
tools in the new factory are designed for 
high volume precision work and are 


readily adaptable for the production of 
specials built to your specifications. 


eFor More Information—Write for bulle- 
tin GEA-6027, Section 851-2, Schenec- 
tady, N. Y., or contact your G-E Appa- 
ratus Sales Office or gear-motor supplier. 
Gear Motor and Transmission Compo- 
nents Department, General Electric Co., 
Paterson, N. J. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


QUANTITY PRODUCTION of complete line of G-E gear-motors from 
1/100 to 200 hp, in all types and enclosures, assures prompt customer 
service. Specify General Electric for all your low-speed drive needs. 


m10-56 


K-L Product Directory 

KEYSEATERS Co., C. Allen, 1200 - Ist Nat'l Bonk Gisholt Machine Co. E. Washington 

ae oe 101 Bidg., Cincinnati 2, Ohio Ave., Madison 10, 

Station F, P. O. Box 101, Gleason Works, 1000 University Ave., Roches- Hardinge Bros., Inc., College Ave., El- 

& ter, N. Y. mira, N. Y. 

Bliss, E. W. Co., Canton, j 1 Icraft 

Cosa Com, York Corp., 8100 Schoolcraft, Mch., 512 Clinton St., Spring- 
» N, Norton Co., | New Bond St., Worcester 6, LeBlond, R. K., Mch. Tool Co., Madison and 

One Co., 405 Exchange St., Edwards Rds., Cincinnati 18, Ohio 
: : e Control Co. v. of American Gage & 

Yost Co., Holler Dr., Newcomerstown, Co., 2500 W. Washington Bivd., Chi- edge Shipley, Co Co., 3055 Colerain Ave., 
cago 12, Ill Nebel Mch. Tool Corp., Central Park- 


Ohio 
Mitts & Merrill, 1809 S. Water St., Saginaw, 


LAPPING MACHINES 


Cincinnati Milling & Grinding Mches., Inc., 
4701 arure Ave., Cincinnati 19, Ohio LATHE ATTACHMENTS 


Crane Packing Co., 1800 Cuyler Ave., Chicago, Atlas Press Co., Kalamazoo, 


tll. (Lapmaster Div.) Axelson Mfg. €o., P. O. Box. Vernon 
DoALL Co., Des Plaines, Ill. Sta., Los Angeles 58, Cal 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit Delta Power Tool Div., ae Mfg. Co., 
32, Mich. Pittsburgh, Pa. 


For High Production and 
Low Maintenance Costs + 


Use D&T Machines With New 


Mechanical Power Heads 


Here are two good examples of special machine tools 
ee and built with D & T mechanical power 

Shown above, is the No. 2 Roto-Matic 10 H.P. 
head. All sizes are operated through screw feed and 
have overload release clutch on the feed. Simplicity 
of design makes for less servicing and lower mainte- 
nance costs. D & T Roto-Matic power heads are 
readily adapted to countless special machine designs. 
For instance: Machine to the right 
is a 6 station indexing machine 
with 3 horizontal and 3 vertical 
power heads. Operations are drill- 
ing and reaming suspension holes 
and king pin holes in support 
arms for power heads. 


Free Data 


is available on the 
complete line of D & T 
machines. Ask for Bul- 
letin 1000. 


Davis & Thompson Company 
"6411 W. BURNHAM ST., MILWAUKEE 14, WISCONSIN 
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way, Cincinnati 25, 
Sheidon Mch. ine., 4258 N. Knox Ave., 


South Bend Lathe Works, Inc., 425 E. Madi- 
son St., South Bend, Ind. 
Williams, 3. H. & Co., 400 Vulcan St., Buffalo 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div., Ferret Birming- 
ham Co., Inc., Rochester 10, N. 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 - IIth St., 
Rockford, Ill 


LATHES, Bench 


Atlas Press Co., Kalamazoo, Mich. 

Cong rn, 405 Lexington Ave., New York 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. Y. 

LeBlond, R. K., Mch. Tool Co., ete and 
Edwards Rds., a 18, 

Levin, Louis & Son, Los Angeles in Calif. 

Rivet — & Grinder, Inc., Brighton, Boston 


amd Meh. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, tt. 

South Bend Lathe — Inc., 425 E. Madison 
St., South Bend, Ind. 


LATHES, Boring 


Axelson Ma 6160 S. Boyle Ave., Los 
Angeles 

ina Manitten Corp., Lima Hamilton 
Div., Hamilton, io. 

Bullard Co., Brewster, St Bridgeport 2, Conn. 

Gisholt Machine 245 E. ‘ashington Ave., 
10 

LeBlond, %. Mch. Tool Co., Madison and 
Edwords Rds., Cincinnnati 18, Ohio 

Lodge & Shipley: So, 3055 Colerain ‘Ave., Cin- 
cinnati 25 

Sidney Machine ‘Tool ong Sidney, Ohio. 

Brothers, 512 No. Water St., Saginaw, 


LATHES, Car Wheel 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bullard Co., Bridgeport 6, Conn. 

Consolidated igs Tool Div., Blossom Road, 
Rochester 10, N. Y. 


LATHES, Crankshoft 


Consolidated Mch. Tool Corp., Rochester. N. Y. 
LeBlond, R. Mch. Tool Co., and 


ich. 
Mch. Tool 2531 11th St., 
Brothers, 512 No. Water St., Saginaw, 


LATHES, Double-End 
Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 
Cleveland Automatic Machine Co,, 4932 Beech 
, Cincinnati 12, io. 
(Continued on page 352) 


— 


peal 
AUSING 12" 


with Hydraulic 


Flame Hardened Ways °* 


* 


No. 6390 
CLAUSING 12” 
lathe with hy- 
draulic tracer, 
complete as 
shown — ONLY fF 
$2325.00 F.O.B. 
Factory 


templates. 


Contours and O.D. turning, as well 
as blended radii, steps, and tapers 
can now be precision duplicated 
automatically and rapidly, using 
inexpensive and easily made 


LATHE 
Tracer 


Variable Speed Drive 


Precision duplicating of multiple diameters, 


tapers, bevels, shoulders, 


With this new CLAUSING you can... do 
automatic between-center reproduction of intricate 
patterns in a fraction of the time formerly required 
* eliminate repetitive measurements, multiple tool 
set-ups, expensive forming tools + impart a 
smooth, stepless finish + provide automatic sizing 
* reduce chance for human error *: practically 
eliminate scrap. 

FOR SHORT RUN AS WELL AS VOLUME 
PRODUCTION — short runs can be done economi- 
cally because set-up and tool changes can be made 
in minutes. Savings on long runs are phenomenal. 


For more information fill in page number on Inquiry Card, on page 263 


radii, grooves, chamfers 


HANDLES WORK up to 12” diameter, 2%” 
diameter differential, 18” length. Hydraulic cylin- 
der housed in Servo motor provides power to firmly 
drive and hold cutting tool. Slide feed, in and out, 
infinitely variable from 0 to 15” per minute. All 
critical parts of tracer unit hardened, ground and 
machine lapped. Bed ways of lathe are flame hard- 
ened, ground. Variable speed drive from 43 to 222 
and 250 to 1300 RPM, adjustable while running. 
Completely enclosed head stock, quick-change box, 
apron ... oil bath lubrication. Spindle turns on big 
Timken “Zero Precision” tapered roller bearings. 


WRITE FOR ILLUSTRATED LITERATURE 


CLAUSING 


DIVISION 
ATLAS PRESS COMPANY 
10-108 N. PITCHER ST., KALAMAZOO, MICH. 
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deserve the fi 


This is Horton’s 3-Jaw Scroll Universal 
Chuck which for over 100 years has been 
the ideal complement to the world’s finest 
tool room, general purpose and produc- 
tion lathes. Its precision and lasting 
accuracy make it o part of any production 
picture. For the complete story on this 
and Horton’s complete line of precision 
chucks, see the Horton people in your 


grea now. 


HORTON CHUCK DIVISION 
GREENFIELD TAP AND DIE CORPORATION 
WINDSOR LOCKS, CONN. 


This is the NEW Lodge & Shipley 10” 
HieTurn Lathe which joins the line 
famous for lathe leadership. It pro- 
vides high speed turning, boring and 
facing capacity for production de- 
partments. For complete information, 
write for Bulletin 300, The Lodge & 
Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, Ohio. 


ion 


x 


fi 


ia 


— 3 
| 
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If you want a new standard of shearing performance... 
ee* and lower costs too . . . investigate the proven features of the 
new Lodge & Shipley Squaring Shears. Engineered to production 
standards, these new shears represent more than 75 years of 
experience in development and refinement of metalworking equipment. 
Many of the new and exclusive features combine to 
keep the operator in front of the machine and on top of his 
job. “Out front” adjustments and “all clear” design in back of 
the shear means that production can flow steadily at lowest cost! 
New literature details the ease of operation, effortless 
accuracy and notable economy of Lodge & Shipley Shears. 
Write for your copy of Bulletin PS-9: 
The Lodge & Shipley Co., 3057 Colerain Ave., Cincinnati 25, Ohio. 


Outstanding Lodge & Shipley Features . .. Combination Air Clutch ond Brake @ Long Life Gear Train 
@ Inclined Ram @ Air Ram Counterbalances @ Positive Lubrication @ Front Operated Back Gauge @ Positive, Safe Holddowns 
@ Forged One-Piece Eccentric Shafts @ Front Adjusted Ram Back Brace @ Front Adjusted Blade Clearance and Indicator 


For more information fill in page number on Inquiry Card, on page 263 M ACHINERY, October, 1956—351 
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Product Directory 


Consolidated Mch. Tool cop Rochester, N. Y. 
LeBlond, R. K., Mch. Tool Co., Madison and 

Edwards 18, ‘Ohio. 
Tool & Engrg. Co., 3400 E. Lafayette, 


Sundstrand ‘Mch. Tool Co., 2531 St., 
Wickes Brothers, 512 No. Water St., Saginow, 
Mich. 


LATHES, Duplicating 


Axelson 6160 S. Boyle Ave., Los 
Angeles 5 

Baidwin-Limo- Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Hydra-Feed Machine Tool Corp., 730 W. Eight 
Mile Rd., Ferndale 20, Mich 

Lodge & Shipley Se 3055 Colerain Ave., Cin- 
cinnati 25, 

nachine Foot Co., 27 Oak St., Sidney, 

10 
Sidney Machine Tool Co., Sidney, Ohio. 
Too! Corp., 75 West St.. New 


LATHES, Engine, Manufacturing 

American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

a Co. (Hendey Mch. Div.), Rock- 
ford, 

= Jamieson Mch. Tool Co., Batavia, 


Cincinnati yer & Tool Co., 3207-3211 Dis- 
ney St., Oakley, Cincinnati 9, Ohio 

Consolidated Tool Div., Blossom Road, 
Rochester 10, 

Cos 405 Ave., New York 
17, 


Delta pw Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Hydra-Feed Mch. 730 W. 8 Mile 
Rd., Ferndale 20, 

LeBlond, R. K., ooh Foot Co., Madison and 
Edwards Rds., Cincinnati 18, io 

Lodge & Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, io 

Monarch Machine Tool Co., 27 Oak St., 
Sidney, Ohio 

Nebel Machine Tool Central Park- 
wav Cirecinnati 25. 


PRECISION BUILT Bes 


RECISION 
BUILT 


* Precision machining and grind- 


ing, proper hardening and the 
symmetrical contours of PULL- 


MORE Multiple-Dise CLUTCHES 
insure perfect balance and smooth 
operation at both hish and low ang POWER TAKE- 
speeds. Because of this close- OFFS. Contains diagrams 
tol truction and com- of unique applications. 
pact design the powerful pull of 


LONG WEAR LIFE] PULLMORE CLUTCHES is not 
affected either by centrifugal 
force or the direction of rotation. fications, 


Send for This 
Handy Bulletin 
Shows typical 
installations of 


Furnishes ca- 
pacity tables, 
dimensions and 
complete speci- 
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ROCKFORD CLUTCH DIVISION 


A 410 Catherine Street, Rockford, Illinois, USA. 4 


on Lathe & Grinder, Inc., Brighton, Boston 
M 


Mass. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, ni. 

Sidney Machine Tool Co., Sidney, Ohio 

South Bend Lathe Works, Inc., 425 E. Madi- 
son St., South Bend, Ind 

Springfield Mch. Tool Co., Ohio 

Wickes Brothers, 512 No. Water ., Saginaw, 


Mich 


LATHES, Engine, Toolroom 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Barber-Colman Co. (Hendey Mch. Div.), Rock- 
or: 

Carroll-Jamieson Mch. Tool Co., Batavia, Ohio 

Cincinnati Lathe & Tool Co., 3207- 321 Dis- 
ney St., Oakley, Cincinnati 2; 

Cong Corp, 405 Lexington Ave., York 


Hardinge Bros., 1420 College Ave., El- 


LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shi ley a 3055 Colerain Ave., 
Cincinnati 25, 

Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, Ohio 

Nebel Machine Tool Co., a Central Park- 
way, Cincinnati 25, 

Rivett —_ & Grinder, dl Brighton, Boston 


35, 

icklord” Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, itl. 

Sidney Machine Tool Co., Sidney, Ohio 

South Bend Lathe Works, Inc., 425 E. Madi- 
son St., South Bend, Ind. 

Springfield Mch. Tool Co., Springfield, Ohio 

i Brothers, 512 No. Water St., Saginaw, 
ic 


Inc., 


LATHES, Gap 

Atlas Press Co., Kalamazoo, Mich. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Cincinnati Lathe & Tool Co., 3207-3211 Dis- 
ney St., Oakley, Cincinnati 9, Ohio 

Gisholt Machine Co., 1245 E. Washington 
Ave., Madison 10, Wis. 

LeBlond, R. K., Mch, Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley 3055 Ave., 
Cincinnati 25, 

| Machine Tool Central Park- 

way, Cincinnati 25, 

Sidney Machine Tool Co., ‘Saney; Ohio 

Springfield Mch. Tool Co., Springfield, Ohio 


LATHES. Gun 


Axelson “— Co., 6160 S. Boyle Ave., Los 
Angeles 5 , Cal. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Consolidated Mch. Tool Corp. N.Y. 

LeBlond, R. K., Mch. Tool —— and 
Edwards Rds., 18, 

Seneca Falls Mch. Co., Seneca Falls. N. Y. 

Springfield Machine Joo! Co., Springfield, Ohio 

Brothers, . Water St., Saginaw, 


LATHES. Hollow Spindle 


Axelson Mfg. Co., P.O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

LeBlond, R. K., Mch. Tool Co. Meme and 
Edwards Rds., Cincinnati 18, 

Lodge & Shipley we 3055 Colerain Ave., Cin- 
cinnati 25, 

South Bend a Works, Inc., 425 E. Madison 

St., South Bend, Ind 


LATHES, Roll 

American Tool Works Co., Cincinnati 2, Ohio 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Bliss, E. W., Co., Canton, Ohio 

LeBlond, R. K., Mch. Tool Co., Cincinnati 18, 


Ohio 
Monarch Mch. Tool Co., Oak St., Sidney, Ohio 
(Continued on page 354) 
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~ 
MULTIPLE-DISC 
* 
HIGH-RATIO LEVERS 
UW 


A Verson Press for every job from 60 tons up. 


-VWerson~ 


Front to Back Crank Arrangement 


Verson Presses offer features that bring accuracy, 
dependability and economy to a wide range of 
metal forming operations. The Verson Allsteel 
Frame, anti-overlap clutch and brake unit, square 
type gibs and non-oscillating vertical type adjust- 
ing screw are examples of the engineering and 
design that are a part of every Verson Press. 
The press illustrated is a Verson 1800 Ton, twin 
gear, double crank. Two crankshafts are arranged 
front to back to eliminate the necessity of an extra 


For more information fill in page number on Inquiry Card, on page 263 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 


of this 


erson~- 
1800 Ton Press 


eliminates 
need 
for 


extra long 
shaft 


long crankshaft. Gearing for the press cam be in- 
stalled and removed through the front of the crown 
allowing installation in areas with low overhead 
clearance. The machine was built to J.I.C. stand- 
ards and has all electrical wiring and equipment, 
lubrication piping, air piping and controls installed 
internally. 

We will be pleased to recommend Verson Presses 
to fit your production process. Just send an out- 
line of your requirements. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
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Product Directory 


L-M 

LATHES, Speed, Second-operation 

Atlas Press Co., Kalamazoo, Mich. 

Brown & Sharpe Mfg. Co., 235 Promenade 
St., Providence 1, R. 1. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis 

Hardinge Bros., 1420 College Ave., El- 
mira, N. 

LeBiond, R. K., Mch. Tool Co., Cincinnati 18, 
hi 

Lodge & Shipley Co., Cincinnati 25, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney Ohio 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sheidon Mch. Co., 4258 N. Knox Ave., Chi- 
cago 41, Ill. 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 

LATHES, Spinning 


Cincinnati Milling & Grinding Mches. 
4701 Marburg Ave., Cincinnati 9 


Ohio Inc., 


Lodge & Shipley Co., The, Cincinnati 25, Ohio 


LATHES, Toolroom—See Lathes, En- 


gine, Toolroom 


LATHES, Turret, Automatic 


Atlas Press Co., Kalamazoo, Mich. 


Brown & Sharpe Mfg. Co., Providence, R. |. 

ss vo Co., Brewster St., Bridgewater 2, 

Cosa “Corp, 405 Lexington Ave., New York 

Gisholt Machine ar jas E. Washington 
Ave., Madison 10, 

Jones & Lamson Meh Co., 512 Clinton St., 
Springfield, Vt. 

Nat’! Acme Co., 170 E. 131st St., Cleveland 


3, Ohio 
New Britain Mch. C»., New Britain-Gridley 
Div., New Britain, Conn. 


ENGINEERED 


for 


PRODUCTION 
by 


MILLHOLLAND 


Millholiand units, plus Millholland 


6402 Westfield Blvd. 
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Typical of Millholland engineering for production, this vertical in- 
dexing machine is equipped with a 36-spindle multiple head of 
ball-bearing construction spanning stations 2 and 3. All spindles 
have adjustable slip sleeves. Bushing plate registers on the fixture 
to insure consistent accuracy. The multiple head is driven by a 15 
H.P. motor. The cycle is completely automatic; the operator unloads 
and loads the part in the fixture and presses the button initiating 
the cycle of the 36-inch automatic index table. 


machine flexibility and economy combined with the efficiency and 
accuracy of special purpose machines. Millholland designs and 
builds machines and fixtures to solve a wide range of production 
problems. Let us show you how we can help you combine, simplify 
and speed up any combination of rotary tool operations. 


Write for Bulletin M-10 giving complete specifications 


Let Millholland Multiply Your Production 


W. K. MILLHOLLAND MACHINERY CO. 


engineering give you standard 


Indianapolis 20, Indiana 


LATHES, Turret, Ram Type, Saddle Type 


Atlas Press Co., Kalamazoo, Mich 
Bardons & Oliver Inc., Ft. W. 9th. St., Cleve- 


Bridgeport 2, Conn. 


Bullard Co., Brewster St., 


5 405 Lexington Ave., New York 
Delta Power Tool Div., Rockwell Mfg. Co., 


Pittsburgh, Pa. 

Gisholt Machine Co., 
Ave., Madison 10, 
Hardinge Brothers, Inc. 

Elmira, 


1245 E. Washington 
is. 

, 1420 College Ave., 
, 512 Clinton St., 


Los Angeles 8, 


Louis, 


Levin Son, Inc., 
Calif. 


ali 
New Britain Mch. Co., Britain-Gridley 
Div., New Britain, Con 
Rivett Lathe & Grinder, 
35, Mass. 
Seneca Falls Mch. Co., Seneca A tes N. Y. > 
Sheldon Mch Co., Inc., 4258 N. Knox Ave., 
Chicago 41, it, 
South Bend Lathe Wks., South Bend 22, Ind. 
Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


Brighton, Boston 


LATHES, Turret Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 
Brown & Sharpe Mfg. Co., 235 Promenade St., 


Providence 1, R. 1. 
Starrett, L. S., Co., Athol, Mass. 


LEVELS 


South Bend Lathe Wks., South Bend 22, Ind 
Starrett, The L. S., Co., Athol, Mass. 


LIGHTS, Indicator 

Dialight Corporation, 60 
Brooklyn 

General Electric Co., Schenectady, N. Y. 


Stewart Ave., 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
st — Oil Co., 70 Pine St., New York, 


6 FO E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, 

Lubriplate Div., Fiske Bros. Refining Co., 120 
Lockwood St., Newark 5, 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Standard oil Co, (indiana), 910 S. Michigan, 


jo, Ill. 

. A, Oil Co., Ltd., 2739 S. Troy St., 
Chicago 23, Ill. 

Sun Oil Co., 1608 Walnut St., Philadelphia, 


135 E. 42nd St., New York, N. Y. 


a. 
Texas Co., 


LUBRICATING SYSTEMS + 
ee Corp., 3249 E. 80th St., Cleveland, 
Gits Bros. al 1846 S. Kilbourn 


Chicago 23 
Madison-Kipp Corp., Madison, Wis. 


Ave., 


MACHINERY, Used and Rebuilt 


Eastern Mchry. Co., 1000 Tennessee Ave., Cin- 
cinnati, Ohio 

Michigan Drill Head Co., Van Dyke, Mich. 

Miles Mchry Co., 2025 E. Genessee Ave., Sag- 
inaw, Mich 

Motch & Merryweather ietey. Co., 888 E. 
7Cth St., Cleveland 3, 

Van Keuren A 

Co., 400 Vuleon St., Buffalo 


MACHINISTS’ SMALL TOOLS 
Brown & Sharpe Mfg. Co., 235 Promenade St., 


Providence | 
Niagara Mch. & Wks., 697 North- 
land Ave., Buffalo 11, N 


Starrett, L. Athol, 


MANDRELS-—See Arbors and Mandrels 


Lams 
| 
: 
: 
machine with w-2000 pydr oun’ way ¥ 
rype feed ynit arills and chamfer 
ings and pubs rare of 387 piece® 
| 


Arctic Cargo Carrier Depends On 


12) 12) O}O 


SQUARE HEADS WITH TIE RODS 


/ 40% 


AE 


SPACEMAKER | 
edjocen! equ: 


ALL MODELS... 
OFF SHELF 
DELIVERY 


For more information fill in page 


MEETS WITH 
ALL JIC 
RECOMMENDATIONS 


number on Inquiry Card, on page 263 


Saves 40% Space! 
No Tie Rods For Greater Strength 


Differential axle loading through T-J Spacemaker Air 
Cylinders forms a controlled walking beam in this Tera- 
cruiser, designed and produced for the Army Ordnance 
Corps by the Four Wheel Drive Co., Clintonville, Wis. 


Weight of cylinders was important factor in choosing T-J 
Spacemakers, which reduce weight while providing same 
displacement and extra high safety factor. Fast delivery and 
space-saving features also favored T-J. Exclusive with T-J are 
new Super Cushion Flexible Seals for Air (to 200 P.S.1.)... 
and New Self-Aligning Master Cushion for Oil (to 750 
P.S.I.). Hard chrome plated bodies and piston rods are 
standard, at no extra cost. Wide range of styles, capacities 
..- 64,000 combinations of the shelf! Write for bulletin 
SM-155-3. The Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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4 
CIRCULAR HEADS WITH TIE ROOS ; 
~ojo-~0] / 
/ 
/ 
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' 
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' 
provides additional room fer 
without secrificing strength. 
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Product Directory 


Co., 9-11 Morrell St., Elizabeth 4, 


Trucks, Material Handling Starrett, 


MEASURING MACHINES ame 

Sheffield Corp., 721 Springfield St., Dayton New 
1, Ohio Starrett, 

Van Keuren Co., Watertown 72, Mass. Van Ke 


Gorton Mch. Co., 1321 Racine St., Racine, Wis. Van Keuren Co., Watertown 72. Mass 


MICROMETER HEADS 
Brown & Sharpe Mfg. Ns 235 Promenade 


MARKING MACHINES and DEVICES MEASURING WIRES, Thread, Spline, 
Gear 


- J. ffield Corp., Dayton 1, Ohio 
Colonial Broach & Machine Co., P. 0. Box she : ce 
37, Horper Sta. Detroit 13, Mich. ee hy Die Co., 16 Arch St., 


rovidence | 


The L. S., Co., Athol, Mass. 


MICROMETERS, Outside, Inside, Depth 


Brown & Shorpe Mfg. Co., Providence, R. |. 
DoAll Co., 254 N. Laurel “Ave., Des Plaines, 


George 200 Lafayette St., 
York 12, 

The L. S., Athol, Mass. 

uren Co., Watertown ‘72, Mass. 


HAMILTON 


SUPER SENSITIVE 


VARIABLE SPEED «SMALL HOLE 


drilling machine 


SINGLE OR 
MULTIPLE SPINDLES 


exa 


Get prices and specifications without obligation. 


Address The Hamilton Tool Company 
834 South Ninth Street 
Hamilton, Ohio 


Too/ 
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to drill holes (.004” to 5/16”) in 
all drillable materials, to the most 
cting specifications and on the most 


relentless production schedules. 


MICROSCOPES, Toolmakers’ 

Scherr, 200 Lafayette St., 
New Yor. ON 


MILLING MACHINE ATTACHMENTS 

Bridgeport Mches., ead 500 Lindley St., 
Bridgeport 6, Con 

Brown & Sharpe Mfo. Co., Providence, R. |}. 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

G & L and Hypro Div., gong & Lewis Mch. 
Tool Co., Fond du Lac, 

Gorton, George, Mch. Co., WFio W. 13th St., 
Racine, Wis. 

Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. Y, 

Kearney & Trecker Corp., Milwaukee, Wis. 

Sheldon Mch. “. Inc., 4258 N. Knox Ave., 
Chicago 41, 

Van Norman Ae 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Automatic 
Cincinnati Milling Machine Co., Cincinnati, 


Ohio. 
Coed Machine Tool Corp., Rochester, 
ig Ave., Detroit 7, Mich 
Mch. Co., 2442 Douglas St., 


jones Lamson Mch. Co., 160 Clinton St.., 

Kearney & Trecker Corp., Milwaukee, Wis. 

Miltholland, W. K., Machinery Co., 64 (02 West- 
field Bivd., Indianapolis 5. Ind. 

Motch & Merryweather Machinery Co., Penton 
Bidg., Cleveland, Ohio 

yp & Whitney Co., Inc., West Hartford, 


Tool & Gre. Co., 3400 E. Lafayette. 

troit 7, Mich 

Sundstrand’ Mch. Tool Co., 2531 St., 
Rockford, 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


MILLING MACHINES, Hand 
Atlas Press Co., Kalamazoo, Mic! 

Hardinge Inc., 1420 Ave., El- 
mira, N. 
Nichols- Morris Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & Sharpe ita. Co., 235 Promenade St., 
Providence 1, R. 
Cincinnati Millin Grinding Mches., Inc., 
470 Marburg Ave., Cincinnati 9, Ohio 
Consolidated Mch. a Div., Blossom Road, 
Rochester 10, N. 

Espen-Lucas Mch. ‘works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Motch & Merryweather Mchry. Co., 888 E. 
70th St., Cleveland 3, Ohio 

Sundstrand Mch. Tool Co., 2531 - I1th St., 
Rockford, Ill. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 

Van Norman Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Circular, 
Continuous 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Davis & Thom Co., 64 1’ W. Burnham St., 
Milwaukee 

Lucas Mch. Works, Front St., and Girard 

Ave., Philadelphia, Pa. 

Milling Mch. Co., 2442 St., 


earney ‘Trecker 
Sundstrand Mch. Tool Co., 2531 WIth St., 
Rockford, Ill. 


4 
» 
0 
44 
5407 


Product Directory 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Consolidated Mch. Too! Div., Blossom Road, 
Rochester 10, N. 

Cog 405 Ave., 


Elox Corp. of Mich., 
way, Royal Oak 3, 

Ex-Cell-O 
32, Mic’ 


New York 


Stephenson High- 
1200 Oakman Blvd., Detroit 


G ‘Hypro Div., Giddings & Lewis Mch. 
* Tool Co., Fond du 110 Ww. 


‘Lac, Wis 
Gorton, George, Machine ‘Co., 
Kearney & Trecker Corp., Milwaukee, Wis. 


13th 
Racine, Wis. 


« Russell, Holbrook & Hend lerson, Inc., 292 
Madison Ave., New York 17, N. Y. 
Sundstrand Mch. Tool Co., 2531 - IIth St., 


Rockford, Ill. 


MILLING MACHINES, Knee Type, Hori- 

zontal, Plain, Universal 

Austin Industrial cap.. 76 Mamaroneck Ave., 
White Piains, N. 

Axelson Mfg. Co., ‘6160 S. Boyle Ave., Los 
Angeles 58, Calif. 

Brown & Sharpe Mfg. Co., 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati ‘Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Cong, eS 405 Lexington Ave., New York 


Gorton, Geo., Mch. Co., 1110 W. 


Racine, Wis. 
Machine x4 Div., 2009 Eastern 
Cincinnati, Ohi 
Hardinge Bros., Inc., 1420 College Ave., El- 
mira, N. Y. 
Kearney & Trecker Corp., Milwaukee, Wis 
Sheldon Machine Co., A 4240-4258 N. Bex 
Ave., Chicago 41 
Van Norman Co., $646 Main St., 
ass. 


Providence, R. |. 


13th St., 


Springfield 


MILLING MACHINES, Knee Type Rise 

and Fall 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Cone ; 405 Lexington Ave., New York 


waaetine & Trecker Corp., Milwaukee, Wis. 


Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 


MILLING MACHINES, Knee Type Ram 


Brown & Sharpe Mtg. Co., 235 Promenade St., 
Providence 1, 


Mch. Co., 

Kearney & Trecker Corp., Milwaukee, Wis. 

“= + ag Co., 3640 Main St., Springfield 
, Mass. 


Racine St., Racine, 


MILLING MACHINES, Knee Type, 
Turret 


Cos oe 405 Lexington Ave., New York 
Gorton Mch. Co., 1321 Racine St., Racine, 
is. 


MILLING MACHINES, Knee Type, 
Vertical 

Atlas Press Co., Kalamazoo, Mich. 

Austin Industrial Coxp.. 76 Mamaroneck Ave., 
White Plains, N. 

Axelson Mf te S160 S. Boyle Ave., Los 


Angeles 58, Calif. 
Bridgeport Mches., Inc., 500 Lindley St., 
Providence, R. |}. 


Bridgeport 6, Conn. 
Brown & Sharpe Mfg. Co., 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Cosg co, 450 Lexington Ave., ‘New York 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Kearney ‘& Trecker Corp., Milwaukee, Wis. 
Russell, Holbrook & Henderson, Inc., 
Madison Ave., New York 17, N. Y. 
South Bend Lathe Wks., South Bend 22, 


"292 


MILLING MACHINES, Planer Type 

Baldwin-Lima-Hamilton Corp., Lima enon 
Div., Hamilton, io 

Consolidated Mech. a Div., Blossom Road, 
Rochester 10, 


Espen- Lucas Mch. beg Front St. and Girard 
Ave., Philadelphia, 

Giddings & Lewis re old Tool Co., Fond du 
ac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn. 
R.’R., Evanston, Cincinnati, Ohio 

Kearney & Trecker Corp., Milwaukee, W 


Sundstrand Mch. Tool Co., 2531 - 
Rockford, Ill. 


MILLING MACHINES, Spar 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cincinnati Milling & Grinding 
4701 Marburg Ave., Cincinnati 9, Ohio 

G & L and Hypro Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis. 

Kearney & Trecker Corp., Milwaukee, Wis. 


Inc., 


Sundstrand Mch. Tool Co., 2531 


- St., 
Rockford, Ill. 


MILLING MACHINES, Thread 
Coulter Mch. Co., James, Bridgeport 5 
Lees-Bradner Co., The, Cleveland 11, 


Waltham Mch. Wks., Inc., Waltham ‘54, Mass. 


MOLDING MACHINES, Plastic 
a. Bros., Inc., 1000 Post St., Toledo 10, 


Ohi 
Fellows Ge Gear Shaper Co., 78 River St., Spring- 


field 
Hydraulic. ha Mfg. Co., Mount Gilead, Ohio 


Lake Erie Engrg. Co. 470 Woodward Ave., 
Buffalo 17, N. 


MOLYBDENUM 
Climax Molybdenum Co., New York, N. Y. 


(Continued on page 358) 


For more information fill in page number on Inquiry Card, on page 263 


cat 


TRANSPORT 


A portable, height adjustable, steel 
table-truck-work bench! Used for die 
transfer, machine feeding, assembly 
(at best height, in best light). For lift- 
ing, lowering, transport of all compact, 
heavy loads. Saves “handling” acci- 
dents to both men and materials. 
Saves minutes for men wherever used. 


Write* 
for NEW, FREE Bulletin 
No. P-2408 


“ADDRESS 


PORTELVATOR 
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Recent changes and addi- 
tions provide many bonus 
features. 


Unobstructed perimeter 


(work from any side!) 


Six 
Wheel 
Models 


The Handy HAMILTON Portable, Elevating Table 


3 table surfaces 
4 point support 


Four 
Wheel 
Models 


More Service 
for Less Money than 
Any other unit of equipment 


THE HAMILTON TOOL COMPANY 
834 South Ninth Street 
HAMILTON, OHIO 


| 


Product Directory 


MOTORS, Electric 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

General Electric Co., Schenectady, N. Y. 

Howell Electric Motors Co., Howell, Mich. 

Lincoin Electric Co., Cleveland 17, Ohio 

Reliance Electric & Engrg. Co., 1074 Ivanhoe 
Rd., Cleveland 10, Ohio 


MOTORS, Hydraulic 


Barnes, J. S. Corp., Rockford, Ill. ‘ 
Ex-Cell-0 Corp., 1200 Oakman Bivd., Detroit 
ch 


32, Mich. 
Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 
Wis. 
Sundstrand Mch, Tool Co., 2531 - 11th St., 


Rockford, Ill. 
Vickers, Inc., Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE-STATION MACHINES, Dial 


Type 
Avey Osting Mch. Co., 25 E. 3rd St., Coving- 
ton, Ky. 
ar Bros., Inc., 1000 Post St., Toledo 10, 
io 
Barnes Drill Co., 814 Chestnut St., Rockford, 


tl. 
Baush Mch. Tool Co., 15 Wason Ave., Spring- 
field, Mass. 


“ : Bodine Corp., 317 Mt. Grove St., Bridgeport, 
Cummins diesel engines have a world-wide reputation for dependable, low- Conn. ; 
cost power. Here at Cummi ‘ ; ° Cross Co., 3250 Bellevue, Detroit 7, Mich. 
. ; ins, we attribute the wide acceptance of our engines Ettco ‘Tool 36% Ine., 594 Johnson Ave., 
rooklyn 37, N. Y. 

constant searching for better processing methods and improved engine | Federal Prod. Corp., 1144 Eddy St., Providence 

performance. 1, R. 
Greenlee Bros. & Co., 2136 - 12th St., Rock- 
or 


Hartford Special Mchry. Co., 287 Homestead 


ta example, if our crankshaft main bearings were undercut at the ends, 5 
aper Ave., Hartford Conn. 
q = or out-of round, then the full load of the journals would be bome by Kingsbury Mch. Tool Corp., Keene, N. H. 
a small areas. This would cause bearing inserts to overheat and quickly 
rea wn. sho j veaali Michi i d Co., Vi ke, Mich. 
Also, uld the bearings be misaligned, the crankshaft would Con’ indian- 
flex during rotation and cause fatigue failure. Co., 14230 Bi 
rn industrial Engrg. Co., irwood 
“However, icrohoni : . Ave., Detroit 38, Mich. 
aide , by Earn ing our main bearings we secure round, accurately-sized National Automatic Tool Co., S. 7th N. Sts., 
a is the first diesel manufacturer to Microhone its Teor ‘oer Co., 3400 E. Lafayette 
of Microhoned bearings are clean-cut, free of Sundstiand ‘Mich. ‘Tool Co., 2531 - Ith St. 
‘al an ish is consistent in every bore. In addition, the con- Vercon allsteel’ Press Co., 9309 S. Kenwood 


sistent accuracy generated by Microhoning permits us to make faster set-ups Ave. Cenge V9, 


and use higher cutting feeds on preceding boring operations — Microhoning 


automatically corrects all inaccuracies. MULTIPLE-STATION MACHINES 


: “After Microhoning, all main beari Transfer T 
earing bores are chec i 
inches and hack checked with a gage plug 44 | vey Drilling Mch. Co., 25 E. 3rd St., Coving- 
. g : inch under required bore size. Gage must have a simul- fon. KY. 
Baker Bros., Inc., 1000 Post St., Toledo 10, 
an taneous slip-fit through all Ohio. 
‘ Barnes Drill Co., 814 Chestnut St., Rockford, 
~~ bores: in Si block. Toler- Baush Mch. Tool Co., 15 W Ave., Spri 
e aush Mch. Tool Co., ason Ave., Spring- 
ance for roundness is less field, Mass. 
wW g a | than .0002 inch and finish Buty Meh. ‘ool Co., 839 Green St., Ann Arbor 
Bullard Co., Bridgeport 6, Conn. 
— * to the specified Cincinnati Milling Mch. Co., Cincinnati 9, 
i inches.” io 
Clearing Mch. Corp., 6499 W. 65th St., Chi- 
Learn how Microhoning will give you efficient stock removal, Pow Davis & thompson -Co., 4460 N. 124th St., 
closer tolerances, accurate alignment and functional! surfaces. 1200 Oakman Blvd., Detroit 
| Please have a Micromatic Field Engineer call. ‘ L 3 —— Bros. & Co., 2136 - 12th St., Rock- 
ord, Ill. 
Hartford Special Mchry, Co., 287 Homestead 


[_] Please send Micromatic literature and case histories. 
Ave., Hartford 12, Conn. 


NAME Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Trecker Corp., Milwaukee, Wis. 

La Salle Tool, Inc., 3840 E. Outer Drive, De- 


TITLE__ 
troit 34, Mich. ‘ 
COMPANY Michigan Drill Head Co., Van Dyke, Mich. im 
Millholland, W. K., Mchry. Co., Inc., Indian- 
STREET. apolis 20, Ind. : 
Modern Industrial Engrg. Co., 14230 Birwood 
ciry ZONE Moline’ Tos! Co., 102-20th St., Moline, 
oline Tool Co., 102- «, Moline, Ill. 
STA National Automatic Tool Co., S. 7th N. Sts., 


Richmond, Ind. 
Norton Co., 1 New Bond St., Worcester 6, 


Mass. 
M ICR OMA TIC | ONE ORP snyder Tool & Engrg. Co., 3400 E. Lafayette 
Meh. ‘Tool Co., 2531 - 11th St 
| 8100 SCHOOLCRAFT AVENUE DETROIT 38, MICHIGAN Rockford, P 
Verson Allsteel Press Co., 9399 S. Kenwood 

Ave., Chicago 19, Ill. 
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main bearings 
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Product Directory 


N-P 


NAMEPLATES 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 


NIBBLING MACHINES 
Thor Power Tool Co., 175 N. State St., Aurora, 


Wales-Strippet Corp., North Tonawanda, N. Y. 


NICKEL AND NICKEL ALLOYS 


Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 


NUMBERING MACHINES 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 


NUT SETTERS-——See Screwdrivers, etc. 
NUTS—See Bolt, Nuts and Screws 


OIL EXTRACTORS 
De Laval Separator Co., Poughkeepsie, N. Y. 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, 
Philadelphia, Pa. 


OILERS AND LUBRICATORS 

Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Wicaco Mch. Corp., Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
so at Oil Co., 70 Pine St., New York, 
N 


Houghton & >, b. F., 303 W. Lehigh Ave., 
Philadelphia, 

Shel! Oil Co., 50 Ow. 50th St., New York, N. Y. 

Sinclair Refining Co., 600 - 5th Ave., New 


ork, N. Y. 

Standard Oil Co., ae. 910 S. Michigan 
Ave., Chicago ‘80, 

Stuart Oil Co., Ltd., Db A., 2739 S. Troy St., 
Chicago, Ill. 

Sun Oi! Co., 1608 Walnut St., Philadelphia 3, 
Pa. 


OPTICAL FLATS 
Ca Packing Co., 1800 Cuyler Ave., Chicago, 


DoAll Co., Des Plaines, III. 

Scherr, George, 200 Lafayette St., 
New York 12, 

Van Keuren Co., 72, Mass. 


ORDNANCE MACHINES, Special 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Michigan Drill Head Co., Detroit 34, Mich. 

Milholland, W. K. Machinery Co., 640 02 West- 
field Bivd., Indianapolis 

Rehnberg- -Jacobson Mfg. Co., “as Kishwaukee 
St., Rockford, Ill, 

Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, Ill. 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 
Cm Packing Co., 1800 Cuyler Ave., Chicago, 
Garlock Packing Co., Palmyra, 
F., 30. 


Houghton & Co., E W. Lehigh Ave., 
Philadelphia, Po 


(Continued on page 360) 


MICROHONING 


generates round, 


accurate, aligned bearing 


"All types of cylindrical 
surfaces, including small 
diameters and combina- 
tions of soft and hard 
metals . . . interrupted 
by keyways, undercuts, 
ports, reliefs or cross 
holes .. . can be econom- 
ically Microhoned to pre- 
cision tolerances and 
alignment. 


A typical example of Microhoning interrupted cylindrical surfaces is 
the Cummins Diesel Engine application. Here's how Microhoning generates 
accuracy and alignment in the crankshaft main bearing bores: 


1. Cutting pressure is applied radially from the center 
+ of the Microhoning tool body. Abrasives and guides 
both are expanded by the same feed force, and wear 


at the same rate. 


— | 2. Abrading action is divorced from the effects of 
I spindle or driveshaft vibration and misalignment by 


a universal joint that is between tool body and driveshaft. 


3. The single bank of abrasives travels through all bores 
on every stroke. As abrasives are Microhoning one bore, 
the tool is piloted by the plastic guides in the other bores. 


The principles 
and applica- 
tions of Microhoning are thor- 
oughly explained in a 16mm, 30- 
minute sound movie, “Progress 
in Precision". We'll be glad to 
reserve a print for your use. 


|_| Please send me “Progress in Precision” in time for etm tay, 


showing on. 


(date). 


(J) Please send Microhoning literature; | am interested in 


the following application 


NAME 
TITLE 


COMPANY 


STREET 


CITY. 


ZONE STATE 


MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE DETROIT 38, MICHIGAN 
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PAINT MASKING SQUIPMENT 
Conforming Matrix Corp., Toledo, Ohio 


PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


PARALLELS 
rpe Mfg. Providence, R. 
, Des Plaines, ill 


Starrett, The L. S., Co.,’ Athol, Mass. 
Walker, 0. S., Co., Inc., Worcester Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 
Boston Com Works, 3200 Main St., North 


Quincy 71, Mass. 
Nocma-Hoftman Bearings Corp., Stamford, 
Standard Pressed Steel Co., Jenkintown, Pa. 


PIPE, Steel, Stainless, etc. 

Allegheny Ludium Steel Corp., Po. 

Bethlehem Steel Co., Bethlehem, Pa. 

Steel Co., 105 W. St., Read- 
ing, Pa. 

Crucible Steel Co. of America, Henry W. Oliver 
Bidg., Mellon Square, Pittsburgh 22, Pa. 
Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 

St., Chicago 18, Il. 
United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
= Co., 5504 Waiworth Ave., Cleveland 2, 
io 


PIPE AND TUBING, Brass and Copper 
—* Brass Co., 25 B Broadway, New York, 


N 

Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 

Revere Copper & a a Inc., 230 Park Ave., 
New York 17, N. Y. 


PIPE THREADING AND CUTTING 
MACHINES 

Davis & Thom gh Co., 4460 N. 124th St., 
Milwaukee 1 

Landis Machine Co., inc., Waynesboro, Pa. 

Sheffield Corp., Dayton | , Ohio 


PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Consolidated Mch. Tool Div., Rochester, N. Y. 

be ag, & Lewis Machine Tool Co., Fond du 
ac 

Gray, G. A., "ay 3611 Woodburn Ave., Cin- 
cinnati, 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill, 


PLASTICS AND PLASTIC PRODUCTS 
cee Co. Div., 30 E. 42nd St., New York 17, 


N.Y 
Dow Chemical Co., Midland, Mich. 
—— Kodak Co., 343 State St., Rochester 4, 


Packing Co., Palmyra, N. Y. 

Gisholt Mch. Co., Madison, Wis. 

Stee! Corp., Nat'l Tube Div., Pittsburgh, 
‘a. 


PRESS BRAKES—See Brakes, Presses 
end Bending 


press. 


They like the way you can adjust it to the 
exact force you need for each job, all the way 
from 1 tonto 5 tons. The backstroke is adjust- 
able, too, so the ram just clears the work on 
any job. Fast-acting controls. Prompt delivery 


from stock. 


WRITE. Complete information and prices on 
the Hannifin line of 1- to 10-ton Hydraulic 


Presses will be sent on request. 


*Price complete with motor and starter F.O.B. our press 
plant, St. Marys, Ohio, subject to change without notice, 


HANNIFIN 


“BEST 51306 WE 
EVER SPENT!”, 


That’s the price of this 
5-Ton HANNIFIN Press* 


A lot of production men have made such 
comments about this versatile little hydraulic 


Hannifin Corporation, 509 S. Wolf Road, Des Plaines, Illinois 
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PRESS FEEDERS, Automatic 
Ce., We Canton, Ohio 
. §. Tool Co., East Orange, N. J. 


PRESSES, Arbor 

Acromark ‘Co, 9-11 Morrell St., Elizabeth, N. J. 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Dake Corp., 604 Seventh St., Grand Haven, 


Mich. 
duMont Corp., Greenfield, Mass. 
Farquhar, A. B., Div. liver Corp., York, Pa. 
Corp., 501 S. Wolf Rd., Plaines, 
Li Machine Inc., 810 Center 
ve ogansport, 
Threadwell Tap & Die Co., ae. Mass. 
Tomkins-Johnson Co., 614 No. Mechanic St., 
Jackson, Mich. 
Wilson, K. R. Inc., 211 Mill St., Arcade, N. Y. 


PRESSES, Broaching 
— Broach & Mch. Co., Ann Arbor, 


Bliss ©. E. W., 1375 Raff Rd., S. W., Canton, 


Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 
Dake Corp., 604 Seventh St., Grand Haven, 


ich. 

Sencuaver, A. B., Div. Oliver Corp., York, Pa. 

Federal Press Co., Elkhart, Ind 

Ferracute Machine Co., N. J. 

Lake <"% Engrg. Co., Kenmore Station, Buf- 
falo, N 

Lapointe ‘Machine Tool Co., 34 Tower St., Hud- 
son, Mass. 


PRESSES, Extrusion 

Bliss Co., E. W., 1375 Raff Rd., S. W., Can- 
ton, Ohio 

Chambersburg Engrg. : Chambersburg, Pa. 

Erie Foundry Co., Erie, Pa. 

Farquhar, A. B., ‘Div. Oliver Corp., York, Pa. 

Federal Press Co., Elkhart, Ind. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lone Erie Engrg. Kenmore Station, Buf- 

‘alo, N. 

Verson Aitsteet Press Co., 93rd St., & S. Ken- 

wood Ave., Chicago, III. 


PRESSES, Foot 
Acromark ye 9-11 Morrell St., Elizabeth, N. J. 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


Ohio 

Ferracute Machine eton, N 

Niagara Machine & Tool Works, $83" North- 
land Ave., Buffalo, N. Y. 


PRESSES, Forging 

Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Bethlehem “a Co., Bethlehem, 

Bliss Co., , 1375 Raff Rd., g Ww. Canton, 


Ohio 

Clearing Mch. Corp., Div. U. S. Industries, Inc., 
6499 W. 65th St., Chicago, III. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E. Cleveland, Ohio 

Dake oan 604 Seventh St., Grand Haven, 


ich. 

Erie Foundry Co., Erie, Pa. 

Farquhar, A. B., Div. Oliver Corp., York, Pa. 

Ferracute Machine Co., Bridgeton, 

Hydraulic Press Mfg. €o., Mount Gilead, Ohio 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, N. Y. 

Niagara Machine & Tool Works, 683 Northland 
ve., Buffalo, N. Y. 

Verson Allsteel Press ar 93rd St., and S. Ken- 


wood iit. 
Wilson, K. ne. 911 Mill St., Arcade, N. Y. 


PRESSES, Hydraulic 
Aceetoon Broach & Mch. Co., Ann Arbor, 
ich. 

Anderson Bros., Mfg. Co., 1910 Kishwaukee St., 
Rockford, III. 

Baldwin-Lima- 2 gt Corp., Eddystone Div., 
Philadelphia 42, 

Bethlehem Steel Co., Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mch. Co. Birdsboro, Pa. 

say. E. W., 1375 Raff Rd., S. W., Canton, 

io 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Milling Machine Co., Process Ma- 
chinery Div., Cincinnati 9, Ohio 

Clearing Mch. Corp., Div. U.'S. Industries, Inc., 
6499 W. 65th St., 

Colonial Broach & Machine Co., P. O. Box SF, 
Harper Sta., Detroit 13, Mich. 

= Corp., 604 Seventh St., Grand Haven, 


ch. 
(Continued on page 362) 
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Investigate the assembly savings 
made possible Samatapping screws 


cf Because P-K Type A Self-tap- 
é ping Screws have clean, deep 
ZB slots and sharp gimlet points... 
and because they are consist- 
ently uniform, Reznor Mfg. Co. enjoys 


important savings in the assembly of 
their gas heaters. 


To hold the plastic handle 
halves of their Instant Heat 
Soldering Irons together, The 
Lenk Mfg. Co. specifies P-K 
Type F Self-tapping Screws. 
No need for a separate tapping opera- 
tion. Production is increased and 
costs reduced—thanks to P-K Screws. 


Melnor Industries, Inc. (for- 
merly Melnor Metal Prod- 
ucts Co.) puts assembly 
strength into their famous 
‘Swingin’ Spray” oscillating 
lawn sprinkler by fastening zinc and 
aluminum parts with P-K Self-tap- 
ping Screws —7 Phillips Head Type 
Z and 18 Type F. They start right 
... drive right ... and stay tight. 


PARKER-KALON DIVISION, General American Transportation Corporation 


Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry 
Nails, Wing Nuts and Thumb Screws 


P ARKER-KALON fasteners 


Sold Everywhere Through Leading Industrial Distributors 
Factory: Clifton, New Jersey—Warehouses: Chicago, Illinois—Los Angeles, California 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—361 
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“Hold O. D. and I.D. within 
001" day in and day out. 


Buck Ajust-Tru chucks are ideal for precision grinding. Most recent report is from Mr. Chester 
Nelson, Supt. Press & Machine Div., J. 1. Case Company, Bettendorf, lowa. He writes— 

“The part has been O.D. ground. on a Centerless Grinder first, then the 1D. is ground by being 
held in the six (6) jaw Buck Chuck. The accuracy of the Buck Chuck is used to its fullest extent 
since the O.D. and I.D. have to be concentric within .001” total indicator runout. This tolerance is 
being held constantly day in and day out.’ 


You, too, can handle precision grinding faster and at less cost with Buck Ajust-Tru chucks. Takes 


but a moment to send for literature—write today. 
BUCK TOOL COMP 


Do you use Power Chucks? 
1020 SCHIPPERS LANE @ KALAMAZOO, MICHIGAN 


Ask for information about the new 
Buck standard and Compensating chucks 
—up cto 12”. 


HIGH SPEED BAND SAWS 


FASTEST, BEST MEANS 
OF CUTTING METALS 


If you are not familiar with the ad- 
vantages of friction sawing with these 
machines, by all means drop us a line 
asking for “Friction Sawing Data.” 
You can save many times the cost of a 
Tannewitz High Speed Band Saw and 
greatly expedite production by using it 
to cut sheets of both hard and soft steel, 
formed or flat, trimming malleable and 
sieel castings, cutting armor plate or 
many other materials. Write NOW! 


THE TANNEWITZ WORKS 
GRAND RAPIDS, MICHIGAN 


TANNEWITZ DIE-SAWS 


Saws on the market. Write for bulletin. 


|, 4) 24", 36", 48", 60” CAPACITIES 
i ees | “Te for CONTOUR SAWING, FILING, POLISHING 
The smoothest, fastest, most trouble-free Di- 


Co., 1160 Dublin St., Columbus 

Detroit Broach Co., (special & semi-special) 
P. O. Box 156, Rochester, Mich. 

Erie Foundry Co., Erie, Pa. 

Farquhar, A. B., Div. Oliver Corp., York, Pa. 

Farrel- Co., Inc., 25 Main St., An- 
sonia, Con 

Federal Mch. Welder der Co., Warren, Ohio— 

rien Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, N. Y. 

Lapointe Machine Tool Co., 34 Tower St., 
Hudson, Mass. 

Niagara Machine Works, 683 North- 
land Ave., 

Wilson, K. R., Inc., 095 ‘Mill St., Arcade, N. Y. 


PRESSES, Screw 
1375 Raff Rd., S. W. Canton, 
Grand Haven 


ton, N. J. 
orks, 683 North- 


Co., 
‘corp. 604 Seventh St., 
Machine Co., Bri 


Niagara Machine & Tool \ 
land Ave., Buffalo, N. 


PRESSES, Sheet Metal Working 


Allen, Alva F., Box 426 Clinton, Mo. (Bench) 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Baldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio 

Bath, Cyril Co., Aurora & Solon Road, Solon, 


io 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


Ohio 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Cincinnati Milling Mach ine Co., Process Ma- 

chinery Div., Cincinnati 9, Ohio 
Cincinnati Shaper Co., Elam and Garrard Aves. 7" 

Cincinnati, Ohio 
Cleaning Mch. Corp., Div. U. S. 

Inc., 6499 W. 65th St., chicege, 
Cleveland Crane & Engrg. Co ckliffe, ang 
Cleveland Punch & Shear Works Co., 3917 St. 

Clair Ave., N. E., Cleveland, Ohio 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Dake Corp., 604 Seventh St., Grand Haven, 


Mich. 

Danly Machine Specialties, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

Dreis & Co., 7416 Loomis Blivd., 
Chicago 50, 

Erie Foundry = Erie, Pa. 

Girard Ave., Philadelphia, P 

Farquhar, A. B., Div. Oliver + pong York, Pa, 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 

Federal Press Co., Elkhart, Ind. 

Ferracute Machine Co., Bri ton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Johnson Machine Mg ‘Press Corp., Elkhart, Ind. 

L & J Press Corp., Elkhart, Ind. 

Erie Engrs. Corp., Kenmore Station. Buf- 
alo, N. 

Minster Siashate Co., Minster, Ohio 

—" Machine & Tool Works, 683 Northland 

Buffalo, N. Y. 

ee” Allsteel Press Co., 93rd and S. Kenwood 
Ave., Chicago, Ill. 

Wales-Strippet Corp., North Tonawanda, N. Y. 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


Lima-Hamilton 


Industries, 


and 


PRESSES, Straightening 


Anderson Bros. Mfg. Co. 1910 Kishwaukee St., 
Rockford, Ill. 

Baldwin-Lima- yw’ Corp., Eddystone Div., 
Philadelphia 42, 

Chambersburg Co., Chambersburg, Pa. 

Colonial Broach & Machine Co., P. O. Box 37; 
Harper Sta., Detroit 13, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 
604 Seventh St., Grand Haven, 

ich. 

Erie Foundry Co., Erie, Pa. 

Farquhar, A. B., Div. Oliver Corp., York, Pa. 

a te: Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
L Corp., 470 Woodward Ave., 


(Continued on page 363) 
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new CLEVELAND Presses give you better stampings for less. 


Chances are that your production lines are operating at full 
capacity. That’s why it’s most important to carefully check 
your present Press equipment. Worn, inefficient Presses are 
wasting your profits. 

In the ever widening field of pressed metal products, new 
Cleveland Presses are used to advantage by cost conscious 
manufacturers. They’ve found their investment in new 
Presses is soon repaid by more accurate, dependable and 
economical production. 

Whether you need one press or a complete battery, you'll 
find there’s just the right Cleveland Press to keep your 
company in a competitive, profitable position; Cleveland 
Presses are built in a complete range of types and sizes, from 
small Open Back Inclinables to large Underdrives. All offer 
outstanding efficiency. 

Whatever your needs may be, “why settle fer less than 
a Cleveland Press”. Be sure to get complete information 
on the (patented) Cleveland Drum Type Ajr Friction 
Clutch with spring loaded Brake. It reduces down-time. 
Write or call today. 


THE 


PUNCH & SHEAR WORKS CO. E. 40th & St. Clair Avenue, Cleveland 14, Ohio 


Offices at: NEW YORK + CHICAGO « DETROIT 
PHILADELPHIA + E. LANSING 


Established 1880 CITY FOUNDRY DIVISION - SMALL TOOL DEPARTMENT 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—363 
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JUST 


FEATURING GREATER PRODUCTION 
SPEED, ACCURACY AND EFFICIENCY 


10-TON CAPACITY 
BENCH ARBOR PRESS 


MODEL 37KMD 
HEAVY DUTY SHOP PRESS 


MODEL — 2424 
FOUR COLUMN PRESS 


HYDRAULICS DIVISION 


| KR-WILSON-Inc. 


212 MAIN ST., ARCADE, NEW YORK 


IMPORTANT DATA NOW AVAILABLE 
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RELEASED! 


K. R. WILSON PRESSES 


Mr. Harold A. Moyer, 
Sales Manager 


Hydraulic Press Division 
K. R. Wilson, Inc. 


Reports Mr. Moyer — “Recent months have seen 
an unprecedented rate of new press development 
at K. R. Wilson, designers and builders of hydraulic 
presses since 1916. Among the new presses are a 
series of Four Column, Guided Platen Presses 
featuring remarkable versatility and accuracy, and 
a new 10-Ton Capacity Bench Arbor Press offering 
many exclusive features. New bulletins have just 
been released, giving detailed information on new 
Wilson Presses. You'll find it pays, in terms of 
greater production speed, accuracy and economy, to 
request these bulletins now.” 


38th 

| SEE THESE NEW K. R. WILSON | NATIONAL 

§ PRESSES IN CLEVELAND METAL 

_ K. R. Wilson will exhibit its newest hy- | EXPOSITION 
_ draulic presses at the 38th National Metal AND 

_ Exposition and Congress in Cleveland, 

; October 8 thru 12. See their exclusive Conennee 


features and advantages by visiting Booth Booth 
- No. 2407 in the Upper Exhibition Hall of No. 2407 
Bacon Public Auditorium. 


N a Machine & Tool Works, Pewee, 
683 Northland Ave., Buffalo, 'N. 

ap Mch. Tool Co., Spri field, “Ohio 
erson Allsteel Press Co., 93rd St. & Ken- 


wocd Ave., Chi TH. 
Wilson, K. R., Mill St., Arcade, N. Y. 


PROFILING MACHINES—See Milling 
Machine, Die Sinking, etc, 


PULLEYS 
Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 


PUMPS, Coolant and Lubricant 

Barnes, John S., Corp., Rockford, Ill, 

Brown & Sharpe Mig. Co., Providence, R. I. 

Delta aan Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Mills Co., 3705 N. Lincoln Ave., Evans- 
on 

Logansport aheane Co., Inc., 810 Center Ave., 
ogansport, | 

Ruthman Machinery 1809 Reading Rd., 
Cincinnati 12, 

Viking Pump Co., Falls, lowa 


Barnes, Corp ill, 

Brown Mig: Co., Providence, R. I. 
Denison Engrg. Co., 1160 Dublin St. Columbus 


16, Ohio 
Hydraulic Press Mfg. Div., Mount Gilead, Ohio 
Oilgear Co., 1569 . Pierce St., Milwaukee, 


is. 

Sundstrand Tool Co., 2531 St., 
Rockford, Ill. 

Vickers dl Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 

Viking Pu Sy Cedar Falls, lowa 

Wilson, K. , Arcade, N. 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, Jobbers’, 

Taper, Shell, Adjustable, etc. 

Co., Rock and Montague, Rock- 
‘or 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

a Co., 254 N. Laurel Ave., Des Plaines, 


Goddard < Co., Detroit, Mich. 
Greenfield Tap & Die C< ig Greenfield, Mass. 
Heller Tool Co., Heller be Newcomerstown, 


Ohio 

McCrosky Tool Corp., Meadville, Pa. 

National” Twist Drili & Tool Co., & Winter 
Bros. Co., Rochester, Mich. 

‘Co., 34500 Grand River, Farming- 
‘on, 

ne Toot Co., 21650 Hoover Rd., Detroit 13, 
ich 

Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 

Whitman & — 40600 Plymouth Rd., 


Plymouth, M 


REELS, Stock 
Co., 170 E. 131st St., Cleveland 


u. 5. Tool em Inc., 255 North 18th St., 
Ampere, N. J 


REFRACTORS, Heat-Treating Furnaces 
— Co., 1 New Bond St., Worcester 6, 
ass. 


RETAINING RINGS FOR BEARINGS, 
Waldes-Kohinoor, Inc., 4716 Austel Place, 
Long Island City 1, N. Y. 


RIVETERS, Stationary 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Grant Mfg. & Mch. Co., 90 Silliman Ave., 


Bri rt 5, Conn 
Hannt in Bae. 510 S$. Wolf Rd., Des Plaines, 
Russell, Holbrook & Henderson, Inc., 292 Madi- 


son Ave., New York 17 N. Y. 
Tomkins-Johnson Co., 617 N. Mechanic St., 


(Continued on page 368) 
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NEW DEPARTURE 
BALL BEARINGS 


BALL BEARINGS CUT LUBRICATION 
MAINTENANCE TO VIRTUALLY ZERO 


SEE "WIDE WIDE WORLD" 
SUNDAYS—NBC-TV 


Precision-made New Departure ball bearings assure permanently 
accurate support of the rotor shaft under all load conditions and 
mounting positions, plus cool-running, quiet bearings at all speeds. 


In normal operation, New Departure sealed and shielded bearings 
reduce lubricating requirements to virtually zero. Built-in seals on the 
inside faces prevent grease leakage into the motor. Metal shields at 
the outer faces keep foreign matter out of the bearings while permitting 
entry of just the right amount of grease from the end bell for perfect 
bearing operation. Overheating from excessive lubrication can’t occur. 


Join the leaders who look to New Departure for bearings and engineer- 
ing service in product development and improvement. New Departure, 
Division of General Motors, Bristol, Connecticut. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


PARTURE 


BALL BEARINGS 


NOTHING ROLES LIKE A BALL 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—365 
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MACHINERY’S HANDBOOK— 
15th Edition 


A modern handbook is a necessity for 
every man who holds or hopes to hold 
a responsible job in the mechanical 
industries. This one is the “Bible” of 
them all. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions with 
the most recent and useful machine- 
designing and machine-shop data ob- 
tainable. Over a million copies in use. 
1911 Pages, Thumb Indexed. 


$9.00 In Conada or overseas, $10.00. 


THE USE OF HANDBOOK 

TABLES AND FORMULAS 

A companion book for users of MA- 
CHINERY’S HANDBOOK which 
shows you how to get the most out if 
your Handbook. Examples, solutions 
and test questions show typical applica- 
tions of Handbook matter in both 
drafting-rooms and machine shops. 
$2.00 Special combination 
price with MACHINERY’S HAND- 
BOOK, $10.50 

in Canade or overseas, $2.10. Special com- 
bination price, $11.50. 


HELICAL SPRING TABLES— 


by John D. Gayer and Paul H. Stone, Jr. 
An easy-to-use index of over 6800 
ready-designed compression and tension 
springs from which selections may be 
made with minimum calculation—even 
if you are not familiar with spring de- 
sign. 165 Pages. 

$5.00 in Canode or overseas, $5.75. 


DIE DESIGN AND 
DIEMAKING PRACTICE— 


3rd Edition—by Franklin D. Jones 
Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. This is a 
standard reference work in the metal- 
working industries, and has been used 
by some 40,000 diemakers, designers 
and tool engineers. 661 Illustrations. 
1083 Pages. 


$8.00 in Canada or overseas, $9.05. 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION— 
by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 In Canada or overseas, $8.85. 
ENGINEERING ENCYCLOPEDIA— 


by Franklin D. Jones 

Condensed and practica! information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 
Two Volumes, $10.00 


In Canada or overseas, $11.35. 


INDUSTRIAL LUBRICATION PRACTICE 
by Paul D. Hobson 
A practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipment, machine tools, 
pneumatic and hydraulic tools, and 
other industrial and marine equipment 
. with chapters on oil purification 
and reclamation, the use of cutting 
fluids, and the storage preservation of 
machinery. 167 Illustrations. 534 Pages. 


$8.00 in Conodo or overseas, $8.95. 


INSPECTION AND GAGING— 

by Clifford W. Kennedy 

Discusses the specific functions of 
manual and automatic measuring de- 
vices and gages and the specialized 
techniques of using them. In addition, it 
analyzes the methods and duties of the 
different types of inspectors. Ideal for 
use in the _ or as a training course 
text. 317 Illustrations. 512 Pages. 


$8.00 In Canada or overseas, $8.90. 


BETTER TOOL CRIBS— 

by William Raisglid 

Shows with detailed examples how to 
organize and operate an efficient tool 
crib with maximum benefits, and how 
to avoid wasteful, haphazard methods 
of tool crib operation. In addition, com- 
plete control systems based on the use 
of brass tool checks and triplicate tool 
charge slips are clearly described. 87 
Illustrations. 152 Pages. 


$4.00 in Canada or overseas, $4.75. 
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Are Reliable Working Tools 
Them to Work Helping You! 


INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS— 


Volumes | and Ii by Franklin D. Jones. 
Volume Ill by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is an 
independent treatise on the subject of 
mechanisms. The books are similar in 
size and general character, but the 
contents are different. You are told 
plainly and briefly what each mechan- 
ism consists of how it operates, and the 
features which make it of special in- 
terest. Hundreds of illustrations in each 
volume. 


Single Volume, $6.50 
Complete Set, $16.00 

In Canada or ove , single volume, $7.40; 
two volumes, $14.20; three volumes, $18.00. 
MANUAL OF GEAR DESIGN— 


Three Volumes— 

by Earle Buckingham 

The first volume of this three-volume 
library of gear data consists entirely of 
mathematical tables, especially applic- 
able to gear design. Volume Two con- 
tains simple formulas and time-sa 
tables required in solving all kinds o 
spur and internal gear designing prob- 
lems. Section Three contains formulas, 
charts and tables used in oes 
helical gears for lel shaft 

and “spiral” = or non-parallel, non- 
intersecting shafis. 

Complete Three-Volume Set, 
$9.00 

Any Single Volume, $3.50 


In Canada or overseas, $10.26 per set; $4.30 
per volume. 


MATHEMATICS AT WORK— 


by Holbrook L. Horton 

Actually three books in one, combined 

to help you apply your textbook 

to practical problems. 100 
clear, concise reviews of the 


problems with step-by-step analyses and 

solutions. 146 pages of standard mathe- 
matical tables needed for all types of 

problem solving. 196 Illustrations. 


$7.50 in Canada or overseas, $8.45. 


14,000 GEAR RATIOS— 


by Ray M. Page 

400 pages of tabulated gear ratios and 
examples—14,000 two-gear, and mil- 
lions of ible four-gear combina- 
tions. Divided into four sections: I— 
Common Fractional Ratios and Deci- 
mal Equivalents. II—Decimal Ratios, 
Logs and Equivalent Pairs of Gears. 
I11—Total Number of Teeth with 
Equivalent Gear Pairs and Ratios. [V— 
Number and Equivalent Gear Factors. 


$6.50 in Canada or overseas, $7.60. 


GEAR DESIGN SIMPLIFIED— 


by Franklin D. Jones 

A_new type of book in chart form con- 
taining 110 Gear-Problem Charts. 
Worked-out examples of gear design 
show exactly how all rules are actually 
applied in obtaining the essential dimen- 
sions, angles, or other values. 201 
Drawings. 134 Pages. 


$4.50 in Canado or overseas, $5.30. 


DIE-CASTING—2nd Edition— 

by Charles O. Herb 

Illustrates and describes the latest 
models of automatic and manually op- 
erated die-casting machines. Tables of 
die-casting alloy compositions include 
the latest developments and are supple- 
mented by text discussion of their prop- 
erties and applications. 196 Illustrations. 
310 Pages. 


$5.00 In Canada or overseas, $5.85. 


by Paul B. Schubert 
Clearly defines the six basic ways by 
which the bending of ferrous and non- 
ferrous pipe and tube may be accom- 
plished, with descriptions of these 
— the applications to which they 
best adapted and the features of the 
equipmen t available. 159 Illustrations. 


$5.50. 


MAIL THIS 
ORDER FORM 
TODAY! 


JIG AND FIXTURE DESIGN— 

by Franklin D. Jones 

A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 [llus- 
trations. 406 Pages. 


$5.00 In Canada or overseas, $5.85. 


MACHINE SHOP TRAINING COURSE— 


by Franklin D. Jones 
Contains 1124 pages of questions and 
answers . . . shop problems and solu- 
tions . . blueprint reading charts. 
Illustrated by 572 drawings and photo- 
graphs. For use as a textbook, or for 
designers and production engineers who 
waat the fundamentals of machine shop 
practice. 
Two-Volume Set, $9.00 
Volume | or Il separately, 
$5.50 


In Canada or overseas, one volume, $6.45; 
two volumes, $10.30. 


MACHINE TOOLS AT WORK— 


by Charles ©. Herb 
An ees selection of machine 
illustrating the applica- 

n modern machine tools. Both 

standard and special machine tools are 

shown and data on speed, feed, produc- 

tion, etc. are given for each job. 434 

— photographs make a 

veritable si tour 

outstanding machine the 

United States. 584 

$6.50 in Conada or overseas, $7.45. 


QUALITY CONTROL— 

2nd Edition—by Norbert L. Enrick 

Based on plant-tested scientific _. 

ciples, this edition uses simple tabulated 

data with direct instructions which any- 
one can apply. Concrete examples show 
how statistical quality con is used 
under different manufacturing condi- 
tions. Shows how manufacturers can 
improve the we quality of their 
products—and save money at the same 
time. 38 Charts and Tables. 181 Pages. 


$4. 50 in Canada or overseas, $5.20. 


The Industrial Press, 93 Worth St., New York 13, N. Y. 
Please send me the books listed below, under the terms checked at the right. 


M-10/56 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


| 
4 
i 
PIPE AND TUBE BENDING— 
i ndamentals of arithmetic, algebra, 
geometry, trigonometry and logarithms. 
i 482 pages of illustrated mechanical 
ing payment in full. (Note prices apply- 
paid. 
| 1 will send payment, plus pestage 
i DC Send details of yeur Time Payment 
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R-S Product Directory 


RIVETERS, Portable 
Crigeas Pneumatic Tool Co., 6 E. 44th St., 


or 
Hannifin Corp., 510 So. Wolf Rd., Des Plaines, 
Ingersoll-Rand Co., 11 Broadway, New York 4, 
Thor Power Tool Co., Aurora, Ill. 


RULES, SCALES AND STRAIGHTEDGES 
—See Machinists’ Small Tools 


RUST 

Houghton F. Lehigh Ave., 

19 Rector St., New York 

Scherr, Co., 200 Lafayette St., 
New York 12, N. 


Shell Oil Co., 50 W. St., New Yor k, N. 

. Stuart Oil Co., Ltd., D. A., ‘2727 . Troy 
Chicago 23 

Sun Oil Co., 1608 Walnut St., Philadelphia 3, 
‘a. 


SAND BLAST EQUIPMENT—Scee Blast 
Cleaning Equipment 


ge BLADES, Hack, Band, Circular, 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Circular Tool Co., ne., 765 Allens Ave., Provi- 
dence 


DoALL Co., 254 Laurel Ave., Des Piai laines, tM. 
Motch & Merryweather Mchy. Co. 

St., Cleveland 
a & Steel Co., 470 Main St., Fitch- 


Mass 
Starrett The. L. S$. Co., Athol, Mass. 
Tannewitz Wks., Grand Rapids, Mich. 


SAW BLADE SHARPENERS 


DoALL Co., Des Plaines, Ill. 
Espen-Lucas Machine Works, Front St. and 
Ave., Philadelphia, 
Motch & Merryweather Mchry. Co., Penton 
Inc., e 
New York | 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


NEW DUAL RAM SAWING MACHINES, Band 
ob gg Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. ' 
Delta Power ge Div., Rockwell Mfg. Co., . 
‘ 
DoALL eer Laurel Ave., Des Plaines, Il. 
‘Wks., Grand Rapids, Mich. 


Automotive connecting rods are being broached at a 450 per 


hour rate on a new Colonial ElectroGear dual ram broaching a 
machine. Finish on broached surfaces is definitely superior— 

onsolidated Mch. Tool Div., Blossom Road, 
tool life is longer. Cutting speed is 45 feet per minute. is 

a Power Too v., Rockwe 

Side by side broaching on each ram (balancing pad and 614G_N. Lexington Ave., Prwepn e 

| Ave., Des Plaines, 
locating pads) produces two completed parts with each cycle PFront and 


Merryweat! 
New Colonial ElectroGear drive broaching machines are — 


made in dual ram vertical and single ram horizontal models. 
Your Colonial representative can tell you about the new high in SAWING MACHINES, Power Hack 
broaching performance that you can get with these machines. Armstrong- Blum Mfg. Co. 5700 W. Blooming- 


dale A Chic 
Write for information. Chicago Vedi Ce, Vork 


Thor Power Tool Co., 175 N. State St., Aurora, 


"ton (Continued on page 370) 
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Slotting Clamp Brackets 


Was 2.5 min. on a milling 
machine 
Then 30 sec. with a carbon 
steel saw band 
NOW 20 sec. with a Demon high speed steel! 
sow bond. 

Time Savings: 86% 
Fixturing: Simple back-up ber. 


New DoALL Contour-matic 
Hydraulic feed table, integral coolant 
system, tilting table, infinitely vari- 
able speed and feed, high horse pow- 
er, greater rigidity . . . has more, 
does more than any other band ma- 
chine made. 


How Production Band Machining 
Cuts Slotting Costs 


Slotting Cast Steel Bushings 


Was 4 min. on a milling machine 
Then 30 sec. with a carbon 
steel saw bond. 

NOW 15 sec. with a Demon 
high speed steel sow band. 
Time Sovings: 93% 
Fixturing: Simple Vee-block and 
back-up bar, adjustable 
for different sized 
bushings 


Up to 93% Time Savings 


Production slotting, both short and long 
runs, with a DoALL Contour-matic and 
Demon saw bands, has proved in every 
instance, many times faster than other 
methods. 

Typical time savings range from 30% 
to 90%, with the following bonus bene- 
fits: 


Lower Initial Cost. Contour-matic band 
machines with power feed tables and 
accessories that adapt them to a broad 
range of work often cost as little as 4 
as much as slower single-purpose ma- 
chines. 


Lower Fixturing Cost. Downward 
thrust of saw band forces work against 
table, eliminating high-priced work hold 
fixtures. In most cases, a simple back-up 
bar is all that is needed. 


Greater Machining Versatility. The 
DoALL makes straight or contour cuts 
... and it will grind, polish, slice or file 
on a production basis, too. 


Fixture Service. A complete fixture 
service for production work is available 
—including design, time study and fix- 
ture manufacture. 


Free Literature. Catalogs of . ~..\ = 
DoALL Contour-matic band q 
machines are available — 
write for them. : 


DéALL 


For more information fill in page number on Inquiry Card, on page 263 


Free Movies. Sound color— 
OS “Production Band Machin- 
ing," 30 min., “Production 


Tooling,”’ 10 min. 


Free In-Your-Plant Demonstration. Call your 
local DoALL Sales-Service Store or write: 


THE DoALL COMPANY, Des Plaines, Illinois 


SHOP SUPPLIES 
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Product Directory 


SCALES 


Hydroway Scoles, inc., 20618 W. Eight Mile 
Rd., Detroit, Mich. 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 
- Corp., 317 Mt. Grove St., Bridegport 5, 


Chicago Damanatic Tool Co., 6 E. 44th St,, 
New York, N. ¥ 

Consolidated Mch. yee Div., Blossom Road, 
Rochester 10, N. 

Cross Co., 3250 Detroit 7, Mich. 

Errington Mech. Lab., Inc., 24 Norwood ve., 
Staten Island 4, N. Y. 

il-Rand Co., 11 Broadway, New York 4, 


7. 

Scully- Jones & Co., 1906 S. Rockwell St., Chi- 
cago 8, Ill 

Thor Power Tool Aurora, Illinois 

Williams & Co., . H., 400 Vulcan St., Buffalo 


SCREW MACHINES, Hand——See Lathes, 
Turret, Rom-type, Saddle-type 


Single-Spindle 


& Mfg. Co., Providence 

Cleveland Automatic Machine Co., 32% hie. 
St., Cincinnati 12, 

Cone Automatic Mch. Co, Inc., Windsor, 

Cosa Corp. 405 Lexington Ave., New Yorke 17, 


inding Mch. Co., 3901 Christopher St., 

Gisholt Mch, ‘1245 E. Washington Ave., 

Gerton, George, Neh. Co., 1110 W. 13th St., 
Racine Wis. 

National Acme Co., 170 E. 13st St., Cleve- 
land, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, 

Russell, Holbrook & Henderson, Inc., 292 
Madison Ave., N. Y. 17, N. Y. 


Multiple-Spindle 


Mch. Co., Inc., 
Cone gorp.. 405 Lexington Ave., New 


Greenlee Bros. & Co., 2136 12th St., Rockford, 


SHELDON 


CHICAGO 


BUILT 


eee to Turn out PROFITS 


have the collet, swing 
and power capacity to 
de most toolroom work. 


Features: 
@ Large and wide 
“Zero Preci- 
sion’ Tapered 
Roller Spindle 
Bearings — per- 
mit operation at 


@ 54-pitch Gear Box—gives both standard 
and many hard to get thread ratios. 

@ Large Micrometer Dials—Make accur- 
ate operation easier. - 

@ Extra Collet Capacity -—1%” hole 
through spindles available on 10”, 11”, 
and 13” swing lathes. 


double neoprene Y-belits to 


spindle. 
& 


4246 N. Knox Ave. « 
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drives with bigger motors and ~ 


Write for New Catalog G-55 


SHELDON MACHINE CO., Inc. 


Chicago 41, Illinois 


UMS6P 
13° Swing Lothe 
34” Between Centers 
Ropid Shiftmg “U" Drive 
UMS6P 
$1615.00 
BASE PRICE 
F.0.8. CHICAGO 


| OPTIONAL FEATURES 
AT EXTRA COST 
include: Hardened ways, Long 
Tapered Key Drive Spindles, 4” 


‘=e collet attachments, and other pro- 

=~ duction and toolroom accessories. 
Lathes available with a choice of 
“Bench,” “Cabinet” or “Pedestal” 
mountings. 


» 


tame Co., 170 €. St., Cleve- 
New yt Mch, Co., New Britain-Gridley 


Mch. Div., New Britain, Conn. 


‘ 


SCREW PLATES 


” Greenfield Tap & Die Corp., Greenfield, Mass. 


SCREWS, Cap, Set, ete.— 
See Bolts, Nuts and Screws 
Parker Kalon Div., Clifton, N. J. 


SEALS AND or Grease 


American Felt Co., Glenville. 
og Packing Co., 1800 nes Ave., Chicago, 


Gits Bros. ie. { _Co., 1858 S. Kilbourn Ave., 
acking Palmyra, N. Y. 


SEPARATORS, Centrifugal 
DeLaval Separator Co.} Poughkeepsie, N. Y. 


SEPARATORS, Magnetic 

Bares Drill Co., 814 Chestnut St., Rockford, 

Sundstrand Mch. Todl Co., 2531 11th St., 
Rockford, Hl. 


SET-UP EQUIPMENT 


Bros. Co., 5200 W. Armstrong 
Ave. hicago, Ill. 

Starrett, The L , Co., Athol 

Williams, J. "Co., 400 St., Buffalo 


SHAFTS 

Caeetostand | Steel Co., 101 Williams St., Cum- 
beriand, M 

National Forge & Ordnance Co., Irvine, War- 
ren County, Pa. 

Thomson Ind., Inc., Manhasset, N. Y. 


SHAPERS, Crank and Hydraulic 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati. Ohio 

Nebel Mch. Tool ‘So. 3401 Central Parkway, 
Cincinnati 25, 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
ford, Ill. 

ve. icago 
Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, 


SHAPERS, Vertical and Slotters 
Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 5 
Inc., 500 Lindley St., 
Bridgeport 6, 
Consolidated Mech. "Toot Div., Blossom Road, 
Rochester 10, N 
Rockford Mch. Tool ak: 2500 Kishwaukee St., 
Rockford, Ill. 


SHEARS, Alligator 
Hill Acme Co., 1201 W. 65th St., Cleveland = 


io 
Lodge & Shipley Co., The, Cincinnati 25, Ohio 


SHEARS, Rotary and Squaring 

Birdsboro Steel ne & Mch. Co., Birdsboro, Pe 
Brown & Sharpe Mfg. Co., Providence, R. | 
Cincinnati Co., Hopple & Garrard, Cin- 


Corp., 620 W. Indiana 


Shipley Co-, The Cincinnati 25, Ohio 
Mc! wee ol Works, 683 Northland 
Ave., 
Simonds Saw & Seat” Co., (Knives), 470 Main 
St., Fitchburg, Mass. 
(Continued on page 372) 
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j Warner wasey, arnegie Ave., Cleve- 
land 3, Ohio 
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: 
Sheldon Lathes are de- = | 
etevrate lathe work 
rapidly and profitably. - 
Moderate in price they SS 
| 
Design a4 
all speeds, retain | 
accuracy, end expensive bearing main- 
tenance costs. : | 
4 
7 | = 
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New Style KSDN Kendex Tool designed 
for turning, profiling and chamfering in 
either direction 


Eight standard Kendex Tools adapted 


KENDEX* turnover | 


| “throw-away” principle 


adaptable to many 


Boring bar equipped with standard 
Kendex Tooling 


| special cutting jobs 


\ Quick, accurate indexing . . . fast tool changes . . . no costly 
grinding ... all of which add up to higher production with lower 
tool investment and minimum maintenance costs. 

These are the Kendex advantages that have resulted in adap- 
tation of Kendex to many special job applications; odd job milling, 
step milling, face milling, and boring, chamfering, turning, and 
profiling operations. A few adaptations of the Kendex design 
principle to varied cutting problems are illustrated. tation of standard Kendex “throw-away” 

But, no matter if it’s a special or a standard machining opera- Ruerty ond comp ache 

tion, Kendex Tooling provides many distinct advantages. In 

| addition to quick, accurate indexing, without resetting the tool- 

holder, and the elimination of all grinding, Kennametal* “‘throw- 

away” button inserts reduce machine down time and speed 
up production. 

Why not let a Kennametal tool engineer help you select the 
right Kendex Tooling for each job . . . special or standard. By 
training and experience, he is qualified to analyze tooling 
problems and recommend right solutions. Or write KENNAMETAL 


: A standard Kendex Tool fitted to a 
Inc., Latrobe, Pennsylvania. special bar 


*Registered Trademark 


AND 
METAL 


USSION AND PARTS 


MINING, METAL AND WOODWORKING TOOLS 


WEAR AND HEAT-RESISTANT PARTS 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—371 
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Product Directory 


SHEARS, Squaring 


Cincinnati Shaper Co., Elam and Garrard Aves., 


Cincinnati, Ohio 


Lodge & Shipley Co., The, Cincinnati 25, Ohio 
Niagara Mch. & Tool Works, 683 Northland 


Ave., Buffalo, N. 
Simonds Saw & Steel Co., 
Fitchburg, Mass. 


(Blades), 


SHOP FURNITURE—See Furniture, 
Shop 


SLITTING MACHINES, Rotary 
Bliss Co., E. W., Canton, Ohio 


Niagara’ Mch. & Tool Works, 683 Northland 
Ave., Buffalo 11, 
Yoder Co., 5504 Welworth Ave., Cleveland 2, 


Ohio 


SHEET METALS—See Strip and Sheet, 


Ferrous, Non-ferrous 


SHIM STOCK 


Laminated Shim Co., Inc., Glenbrook, 


Simonds Saw & Steel Co.. 470 Main’ §° Fitch- 


burg, Mass. 


SLOTTERS—See Shapers, Vertical and 
Slotters 


SOLENOIDS 
Allen-Bradiey Co., 1331 S. Ist St., Milwaukee 


is. 


onn. 


Check These Features 
Fully Opera- 
tion. Shuts off automati- 
cally when cut is com- 
pleted. 

Operator Safe Design. 
The entire saw and wheel 
assembly is guarded. 

3 Point Suspension. Un- 
even floors will not affect 
accuracy of cut. 

Extreme Strength. Rigid 
box-type frame with 
wide, heavily ribbed bed. 
Centralized, Up Front 
Controls. No more reach- 
ing over, cround, or be- 
hind the machine. 


GET ALL THE FACTS 
on the Model J and, other 
Johnson models. Send for 
literature today. 


| 

le 
Hale Bids. 


‘ern 


JOHNSON MODEL J 
(Wet and Dry Models Available) 


Now you can quickly and accurately cut any- 
thing in your stock pile with the new Johnson 
Model J Band Saw. Tubes ... rods ... angles... 
heavy rounds. . . flats, and irregular shapes. And, 
you get MORE saw for LESS money. The Model J 
costs less than any comparable saw on the market 
today. It’s fast, it’s tough, and it’s accurate. 


MANUFACTURING 


© HB corPoRATION 
1016 BARNES STREET © ALBION, ge wad 


Mid-West 
Kelly Q. LUNDMARK HASTINGS ‘DISTRIBUTORS 


aes Main St. 75 N. Broadway 1605 Solano Avenue 
. Des Plaines, Illinois Berkeley, California 
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Barnes S. Corp., Rockford, tl. 
General Co., $chenect 
National Acme Co., 170 E. 131st St., Cleveland 


3, Ohio 
Vickers, Inc., Detroit 32, Mich. 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SPECIAL MACHINERY AND TOOLS 

Acromark Co., 9-11 Morrell Elizabeth, N. J. 
Mfg. 6160 S. Boyle Ave., Los 
Baird M ‘Machine Co., 1700 Stratford Ave., Strat- 


ford, Conn. 
Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 
Baldwin-Lima-Homilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 
Boker Bros., Inc., Sta. F P.O. Box 101, Toledo 


, Ohio. 
var Cyril Co., Aurora & Solon Road, Solon, 
Drill Co., Chestnut pag 


Barnes, W. F. & John Co., 201 S. 
Rockford, Hill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, 

Bethlehem Steel Co. 


ch. Co., Birdsboro, Po. 
iras ro 

Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
ey > W. Co., 1375 Raff Rd., S. W., Canton, 
as Mich. Tool! Co., 835 Green St., Ann Arbor, 


Chambersburg Engrg. Co., re 
Cincinnati ‘Malling. Rich. Co., Oakley, Cincin- 


i 9, Ohio 
Coloncal ‘Broach & Machine P.O. Box 37, 
Harper Sta., Detroit 13, 
Columbus Die-Tool & Mch. = ‘955 Cleveland 


Cross Co., ay Mich. 

Erie Foundry Co., ‘Erie, Po. 

Espen-Lucas Mch. ig Front St. and Girard 
Ave., Philadelphia 

Corp. Ookman Bivd., Detroit 


Farrel- a Co., Inc., 25 Main St., An- 
sonia, 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. 

an Gear Shaper Co., 78 River St., Spring- 


Gisholt seanhin Co., 1245 E. Washington Ave., 
Madison 10, Wis. 
bs Mch. Co., 1110 W. 13th St. 


Greenlee ‘Bros., & Co., 12th and Columbia 
Hannifin Corp., 501 S$. Wolf Rd., Des Plaines, 
Co., 287 Homestead 
Hill Ac 1500" W. 65th St., Cleveland 2, 


Hydraulic Press Mfg., Co. lead, Ohio 

ingeres ersoll Mei. Co., 
ockford, lil. 

Kingsbury Mch. Tool Corp., Keene 

Engrg. Corp., Kenmore Buf- 
‘alo, N. 

Mercury A Corp., Milwaukee, Wis. 

Michigan Drill Head Co., Detroit 34, Mich. 

Michigan Tool ogg 7177 €. McNichols Rd., 
Detroit 12, M 

Millholland, we Machinery Co., 6402 West- 
field Bivd., indianapolis Ind. 

industrial Engrg. &: 14230 Birwood, 

roi 
Maline Tool Co., 02 20th St., Moline, tl. 
946-M Harriet 


Morris Machine Tool Co., Inc., 
St., Cincinnati 3, Ohio. 

& Mchry. Co., Penton 
Idg., | 


oo Ohio. 

National Automatic Tool Co., Inc., S 7th and 
N Sts., Richmond, 

National. Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 

National Twist Brill & Tool Co., Rochester, 


New Britain Mch. ot New Britain-Gridiey 
Mch. Div. itain, Conn. 

New Jer: Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Niagara Mch. x Tool Works, 683 Northland 
Ave., Buffalo 

Oi Co., 1369 W. Pierce St., Milwoukee, 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 


(Continued on page 374) 
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SOUTH BEND 
VERTICAL | 
MILLING MACHINE 


Exceptional versatility, accuracy and speed give 
this new milling machine the ability to keep 
machining costs low. Its simplicity of design 
provides ease of accessibility and set-up 
which simplify operation and job 


VERSATILE change-overs. The wide variety of jobs 


ACCURATE | which it cam handle makes this machine 


ideal for toolroom, production and maintenance 


PRODUCTIVE work. It will pay you to find out how 


this new milling machine can give you greater 


efficiency—write for information. 


LO-LOSS spindle 
drive. Precision 
ground and fitted 
quill. 


Positive action 
controls with large, 
adjustable, grad- 
voted collars. 


Manval table feed 
Spindle to table (max.)....... 20” standard equip- 


‘ Spindle to column (max.)..... 20” ment. 
SPECIFICATIONS 


Power longitudinal 
table feed and 
avtomatic quill 
feed optional. 


| 
he 
pi 4 ‘ 
| 
Longitudinal table travel...... 20” or 30° 
Spindle speeds (8) 135 to 3750 r.p.m. _& es on 
Spindle travel............... 4” 
Head rotation............... 360° 
| \ 
| 
| 425 East Madison Street 
CANN AED SOUTH BEND LATHE South Bend 22, Indiana 
: 
. For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—373 
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Product Directory 


Seneca Falls Mch. Co., Seneca 
Tool & Engrg. Co., 3400 E. 
troit 7, Mich. 
Standard Electrical Tool Co., 2488-90 River 
Rd.,. Cincinnati, Ohio. 
trand Mch. & Tool Co., 2531 lth St., 


Rock: tH. 
Universal Engrg. Co., Frankenmuth Mich. 
Verson Allsteel Press Co. 93rd St., & S. Ken- 


Ave., 
Weoltham Machine Works, Newton St., Wal- 


N. Y. 


SPEED REDUCERS 

Barnes, John S. Corp., Rockford, Ill. 

Boston Geor Works, 320 Main St., North 
Quincy 71, Mass. 

Brad Foote Gear Works, 1309 So. Cicero Ave., 


sonia, Conn. 
General Electric Co., Schenectady, N. Y. 
Horsburgh & Scott Co., 5114 Hamilton, Cleve- 
land, Ohio 
Philadelphia Inc., Erie Ave., and 
St.,. Phi ja, 
Sane Elec, & Engrg. 1200 Ivanhoe 


Cleveland 10, Ohio 


SPINDLES, Machine 
Brown & Sharpe Mfg; Co., 235 Promenade St. 
Cor., 1200 Oakman Blvd., Detroit 
t 
Michigan Drill Head Co., Van Dyke, Mich. 
National Automatic Tool Co., S. 7th St.-N St., 
Pore Mchry, Corp., Haverhill, Mass. 
orp., ut, 
Standord tiectrieal Tool Co., 2488-90 River 
Road, Cincinnati, Ohio 
Wadell Equip. Co., Clark, N. J. 


Chicago 50, lil. 
K 


For more than fifty years automotive production 
has relied on Walker holding devices. One of the 
most popular chucks in the Detroit area is Walker 


617 CG (concentric gap) type, a rectangular 
chuck that combines longitudinal and transverse 
gaps. Produced in sizes to meet all holding 


requirements. 


Walker engineers can solve any holding 
problem. 


What is yours? 


KER 


SPRAYING EQUIPMENT, Metal 
Metallizing Engrg. Co., Westbury, N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 
Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & Brass inc., 230 Park Ave., 


New York, N. Y. 
Winzeler Mfg. Co., 1712 West Arcade 


Chicago 12, lil. 


STEEL, Cold Rolled, Stainless, High- 


Speed, Tool, Etc. 
Allegheny Ludi Steel Corp., Pittsburgh, Pa. ’ 


Beth 
awe Steel Co., 105 W. Bern St., Reading, 


a. 
GColumbia Tool Steel Co., Chicago Hts., lil, 
Crucible Steel Co. of America, Oliver Bidg., 

Pittsburgh 30, Pa. 

Cumberland Steel Co., 101 Williams St., Cum- 
R ag gl & Son, Inc., 2558 W. 16th 
yerson, Jos. T. inc., 3 

St., Chicago 18, Ill. 

Simonds Saw & Steel Co., 470 Main St., Fitch- i 


burg, Mass. 
Timken Roller Bearing Co., Canton, Ohio 
U. S. Steel Corp., (American Steel & Wire Co.), H 
Div., 436 7th Ave., Pittsburgh, Pa. 
Vanadium-Alloys Steel Co., Latrobe, Pa. 


STEEL DISTRIBUTORS 
Ryerson, Jos. T., & Son, 16th & Rockwell St., 
Chicago 8, til. 


STOCKS AND DIES 
Cyril Bath Co., Solon, Ohio 
DoALL Co., Des Plaines, Ill. 

i Greenfield, Mass. 


Greenfield Tap & Die Corp. 

Hill 4 Acme Co., 1201 W. 65th St.. Cleveland 2, 
10 

Landis Mch. Co., Waynesboro, Pa. 

Rivett Lathe & Grinder Inc., Brighton, Boston 


35, Mass. 
Threadwell Tap & Die Co., Greenfield, Mass. 


STRAIGHTE See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat Stock and Wire 
Bliss Co., E. W., Canton, Ohio 
Lewis Machi ne Co., 3441 E. 76th St., Cleveland 
10 
Niagara Mch. & Tool Wks., 637-697 Northland 
Ave., Buffalo 11, N. Y. 
U. S. Tool Co., Inc., 255 North 18th St., 


Ampere, N. J. 
Verson Allsteei Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


STRIP AND SHEET, Ferrous 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Co., 105 W. Bern St., Reading, 


Pa. 
Crucible Steel Co. of America, Oliver Bldg., 
Sen, 2598 W. loth 
yerson, Jos. T., . Inc., 3 
St., Chicago 18, Ill. 
U. S. Steel Corp., (American Stee! & Wire Co. 
Div., Car ie-Iilinois Steel Corp., Div., 
lumbia Steel Co., Coal, tron 


: R. R. Co., Div.), 436 7th Ave., Pittsburgh, 
‘a. 


STRIP AND SHEET, Non-ferrous 
Brass Co., 25 Broadway, New York, 


ridgeport Brass Co., ionn. 

a Jersey Zinc Co., 160 Front St., New York 
& Son, Inc., 2558 W. 16th St., 


Ryerson, Jos. T. 
Chicago 18, til. 


STRUCTURAL SHAPES 

Bethlehem Stee! Co., Bethlehem, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. 


Ryerson, Jos. T., & Son, Inc, 2558 W. 16th St., 
Chicago 18, lil. 
. S. Steel Corp., 525 Wm. Penn Pl., Pitts- 


burgh 30, Pa. 
(Continued on page 376) 


| Cleveland Worm & Gear Co., 3249 E. 80th St., : 
Co., Inc. 25 Main St., An- 
3 nia, Po. 
Co., 24000 Lakeland Bivd., Cleve- 
yyy 
Band a great industry 
yj | 
Yy 
Yy | 
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It’s really possible with the NEW 
COULTER Model “B’ THREADING MACHINE 


HERE IS YOUR INTRODUCTION TO THE NEW COULTER MODEL 
“B” HIGH SPEED, SINGLE POINT THREADING MACHINE .. . the 
machine with an automatic threading cycle! 


Never before has a threading machine been so easy to operate! Just put 
the work in, push a button and the COULTER “B” goes through a pre- 
determined threading cycle; coming to a stop when the piece is threaded 
— set for the next piece, automatically! You never worry about the 
thread diameters, for the “In-and-Out” tool mechanism controls the 
diameters, automatically. 


A Few Exclusive Features 


... A worm and gear spindle drive! 
... Work spindle operates in one direction of rotation! 
... “Pick off” gears permit changing from one pitch to another 
quickly! 
..Electrically controlled clutch assures starting and stopping 
on time! 
Thread it Better, Faster ... AUTOMATICALLY, with a COULTER. 


For Information on the New COULTER “B”, write, wire, phone. 


Machine Tool Builders Since 1896 Bridgeport 5, Conn, 
For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—375 
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Product Directory 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine so 1 . i 
245 E. Washington Ave., 


SURFACE PLATES 

Brown & Sharpe Mf: romenade 

Bryant Chucki Springfiel 

Chalienge Co. Haven, Mich. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Po. 

DoAll Co., Des Plaines, Ili. 

Bend Lathe W! Wks., South Berd 22, Ind. 


SWITCHES, Limit 
Co., 1331 So. Ist St., Milwaukee, 


Doeicam Div. of Seren. 1400 
Soldiers Fieid Rd., Boston 25, 


TACHOMETERS—See Indicators, Speed 


TAP HOLDERS 


Srown & Sharpe oie. Co., 235 Promenade St., 
Providence 1 

Cleveland Automatic Mch. Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Inc., 594 Johnson Ave., Brook- 


Y. 
1200 Oakman Bivd., Detroit 


Michigan Dil Head Co., Van Dyke, Mich. 

National Automatic Tool Co., S. 7th - N Sts., 
Richmond, Ind. 

jones & Co., 1903 Rockwell St., Chicago 


TAPPING HEADS 
Baker Sres., inc., Station F, P. O. Box 101, 
Toledo 10, Ohio 
Davis Boring Toc! Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis 
Ave., Stapleton, Staten Island, N. 


Co., Inc., 592 Johnson Ave., Brook- 
Lo Tool, Inc., 3840 E. Outer Drive, Detroit 


34, Mich. 

Leland-Gifford Co., 1425 Southbridge St., 
Worcester, Mass. 

Drill stead Co., 11449 Timken Ave., 
Va ke, Mic! : 

millholiand Mchy Co., W.K.M., Indianapolis 

National Automatic Tool Co., S. 7th - N Sts., 
Richmond, Ind. 

Thriftmaster Corp., 1076 N. Plum 
St., Lancaster, Pa. 

z Co., 24000 Lakeland Bivd., Cleveland 
33" Ohio 


TAPPING MACHINES 


Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 70, Ohio 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield 7, Mass. : 

— Corp., 317 Mt. Grove St., Bridgeport, 
onn. 


Cincinnati Bickford Div. Giddings & Lewis Mch. 
Tool Co., Oakley, Cincinnati 9, Ohio 
omy Pneumatic Tool Co., New York ay, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Ethene Mchry. Co., 37 Huntington St., Cort- 

Elox Corp. “Mich., Stephenson Highway, 
Royal Oak 3, Mic’ 

Co., Inc., "S99 Johnson Ave., Brook- 


yn 

Govro-Nelson Co., 1931 Antoinette St., De- 
troit 

— oe Co., 834 S. 9th St., Hamilton, 


h 
gi a Co., 1201 W. 65th St., Cleveland 2, 
a <a -Rand Co., 11 Broadway, New York 


Kaufman Co., Manitowoc, Wis. 

Kingsbury Mch. Tool Corp., keene, N. H. 

Landis Mch. Co., Waynesboro 

La Salle Tool inc., 3840 E. Suter ‘Drive, Detroit 
34, Mich. 

Miarenn Drill Head Co., Van Dyke, Mich. 

Millhotland, W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Moline Tool Co., 102 20th St., Moline, fll. 

— Machine Tool Co., Inc., 946-M Harriet 

Cincinnati 3, Ohio 

National Automatic = Co., Inc., S. 7th and 

N Sts., Rich Ind. 


Do more . . . and do it. better 
with Errington Fixed Center 
Drilling Heads. They drill any 
number of varied size holes on 
different elevations. The head 
has grooved thrust ball bearings 
at all thrust points and hardened 
bronze radial bearings. Heat 
treated spindles and gears, of 
one piece turned from solid bar 
stock. It is geared approximately 
2:1. All enclosed in a sand-cast 
aluminum case and cover, with 
alemite pressure lubrication. 


Write for Complete Information 


FIXED CENTER DRILLING HEADS 
with JIGS and FIXTURES 


Custom Built 
to Your Specifications, 
Send Blueprint for 
Quotation Without 
Obligation. 
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& Swase a 5701 Carnegie Ave., 
3. 
24000 “Lakeland Bivd., Cleveland 


TAPS, Hand, Machine Screw, Pipe, etc. 
Bes! aides Corp., 112 Dearborn Ave., Beloit, 


Doall “Co., 254 N. Laurel Ave., Des Plaines, 


Greenfield Tap & D ens. Mass. 
Sheffield Corp., 721 St , Dayton 1, 


Ohio 
Threadusll i Tap & Die Co., Greenfield, Mass. 
Winter Bros. Co., Rochester, Mich. 


TAPS, Collapsing 

Greenfield Te & Corp., Mass. 
Landis Mch. Co., Waynesboro 

National Acme Co., 170 E i3ist St., Cleve- 


sheffield Candi, 721 Springfield St., Dayton 1, 
io 


THREAD CUTTING MACHINES 

Cones James Machine Co., Bridgeport 5, 
onn. 

Davis & Thompson Co., 4460 W. 124th St., 
Milwaukee 10, Wis. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Errington Mach. el ta 24 Norwood Ave., 
Staten Island 4 

Co., 1201" we ‘65th St., Cleveland 2, 

io 

Landis Mch. Co., Waynesboro, Pa. 

Lees-Bradner Co., Cleveland, Ohio 

Michigan Drill Head Co., ven Dyke, Mich. 

Sheffield Corp., Dayton 1, Ohio 


THREAD CUTTING TOOLS 
Armstro Bros. Tool Co., 5200 Armstrong 


Ave., Chicago, 

Coulter, James, Machine Co., Bridgeport 5, 
onn. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 


2, Ohio 
Landis Mch. Co. 
Sheffield Corp., Dayton 


1, Ohio 
Star Cutter Co., 34500 Grand River, Farming- 
ton, Mich. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING EQUIPMENT 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Landis Machine Co., Waynesboro, Pa. 

National Acme Co., 170 E. 13!st St., Cleve- 
land 3, Ohio 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

Sheffield Corp., Dayton !, Ohio 


TOOL CONTROL BOARDS 


Cross Co., 3250 Belle a Detroit 
Revel Design & Inc., 4133 ‘on Mile 


Centerline 
1906 S$. Rockwell St., Chi- 


TOOL HOLDERS 

Apex Tool & Cutter Co., inc., 235 Canal St., 
Shelton, Conn. 

Armstrong. B Bros. vo Co., 5200 W. Armstrong 
Ave 

Besly- Welles 112 Dearborn Ave., So. 


Beloit 
Bridgeport Mches, inc., 500 Lindley St., 
6, 


epo onn. 
Brown & Sharpe Bato. Co., 235 Promenade St., 
Providence 
Cleveland Co., 4932 Beech 
St., Cincinnati 12, 
Cleveland Twist Drill 1242 E. 49th St., 
Cleveland 14, Ohio 
Machine ool Co. 
Delta Power. Tool Div., 400 N. Lexington “Ave., 
Pittsburgh 8, Pa. 


Eastern Mch. Screw Corp., Truman & Barclay 
Sts., New Haven 6, Conn. 


(Continued on page 378) 
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ERRINGTON Mechanical Laboratory, Inc. 
Main Office and Plant. STATEN ISLAN 4, NEW YORK 
j | 


the TOUGH 
; STEEL. FRAMES and FEET 


of HOWELL series one hundred motors give you 


A MORE RUGGED MOTOR CONSTRUCTION, 
GREATER “INSTALLATION FACILITY” 


The die-formed, cold-rolled steel frame of a Howell 
Series 100 motor takes the impact of a — ham- 
mer or other accidental blow with hardly a dent . . . 
and never a crack to show. Or take the more common 
installation accidents . . . too much tightening on 
the mounting bolts or the shock of the motor dropped 
too hard. Howell’s steel mounting feet have the re- 
silency to take punishment that would crack the ordi- 
mary cast iron mountings. 
In the end-plates, where rigidity is essential for con- 
stant bearing and shaft alignment, Howell uses cast 
iron. 
It all adds up to “installation facility” . . . meaning 
freedom from trouble when these motors are being 
put to use on machines. Consider the delays and ex- 
mse you can save by — motor damage and 
you'll specify the modern steel frame construction of 
Howell Series 100 motors every time. 


TEFC—open interchangeability 


The totally enclosed fan-cooled and open 
drip-proof or weather-protected types of 
Howell Series 100 motors have all major 
dimensions alike, except length. Emer- 
gency interchanges are easy. 


For more details on Series 100 


motors, write for Bulletin N-100-R 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 


heat-source ventilation 
Wide slots in the stator provide 50% 
more contact between cooling air 


stator laminations, main source of motor 
heat. Cool running Series 100 motors last 


longer. 
OwWELL 
Red Band. 
MOTORS 


For more information fill in page number on Inquiry Cord, on page 263 


Save machine and storage space, save 
shipping weight, and get new func- 
tional streamlining that matches the 
motor to your most modern machine 
design or production equipment. Why 
put up with dust catching fins on a 
motor, when sleek good appearance 


costs no more. 


MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
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Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

McCrosky Tool Corp., Meadville, Pa. 

Metal Carbides Corp., 600] Southern Blvd., 
Youngstown 12, Ohio : : 

R & L Tools, 1825 Bristol St., Philadelphia 


40, Pa. 
Scully-Jones & Co., 1903 Rockwell St., Chi- 


cago 8, Wi. (Turret) e 
Super Tool Co., 21650 Hoover Rd., Detroit 13, SUDD ies 
Mich. 


Wesson Co., 1220 Woodward Heights Blvd., 


Williams, . & Co., 400 Vulcan St., Buffalo 
7, N. the 
Toot MATERIAL, Cast Non-Ferrous Oomph 


Ludium Steel Pittsburgh, Pa. 
Tool C 00 W. Armstrong 


Haynes Stellite” Co., 725 So. Lindsay St., 
Kokomo, Ind. 


power to raise this lift 
A EYWAY TOOL MATERIAL, Cemented Carbide 
Allegheny Ludium Steel “oes Pittsburgh stand can be raised 
Tool & Cutter C , 235 Canal Sr < 
lowered or stopped at 
Are Bros. et Co., 5213 W. Armstrong any level from the 
3 ground or stand, sim- 
for Cc E Besly-Welles Corp., 112 Dearborn Ave., Beloit, oly by ar 
Cleveland Twist Drill Co., 1242 E. 49th St., ping the electric motor- 
Cleveland, Ohio driven pump. 

cipse ounterbore o., ve., Used in motion picture 
T Ferndale, Mich. 

Using a Minute Man Keyway Kennametal, Pa, studios for lighting 


2 Metal Carbides Corp, Youngstown 12, Ohio equipment and camera 
Broach Kit, you can cut keyways | 3pito! Step Tool Co. chicago, 23, th work, this lift is manu- 
lesson Co., ‘ar 
for as little as a penny a piece in | Wesson Co... 
Sen Gabriel, Califor- 
just one minute. For keyways 
yw" ws TOOL MATERIAL, Ceramic portable hydraulic lifts 
from Vig" to 1” in any bore from Metal Carbides Corp., Youngstown 12, Ohio for factory mainte- 
- - Norton Co., 1 New Bond St., Worcester 6, mance crews, storage 
to 3°. Mass. room stackers, scaffold- 
, ing stands, light bulb 
changers, orchard 
TOOL MATERIAL, High-Speed Steel — 
Allegheny Ludium Steel C Pittsbu mony 
Apex & Cutter Co. ine, 235 Comal St lin has built these lifts 
eiton onn. 
Armstrong Bros. Tool 5213 W. Armstrong tor 
Ave. 20, years, 
Carpenter Steel Co. pading, cluded Viking Pumps 
Cleveland Twist Drill — 542 E, 49th St., as an integral part of 
Cleveland 14, Ohio each unit 
SQUARE BROACHE S du Mont Corp. 489. Wells St. Greenfield, Mass. If you're looking for 
Eclipse Counterbore Co.. 1600 Bonner Ave., positive, dependable 
Detroit 30, Mic! pumping, learn more 
For finishing cast or drilled holes in Soiral Step Toot 1m 5400 N. Damen Ave., hens Vikings. Write 
one pass. In stock for 34” to %4”| Star ar Cutter Co., 34500 Grand River, Farming- for Bulletin 565j. 


squares. Hexagon broaches and Pro- e.L.., Alloys Stee! Co., Latrobe, Pa. 
duction Type Keyway Broaches also in 


stock. 
TRACING ATTACHMENTS 

American Tool Works Co., Codanets 2, Ohio 
Atlas Press Co., Kalamazoo, 

Gisholt Mch. Co. ‘Washington Ave., 

Madison 10, 

Gorton Mch. Co., W521 Racine St., Racine, Wis. 
Jones & Lamson Mch. Co., 512 Clinton St., 


GET ALL THE DOPE 


Springfield, Vt. 

| The duMONT CORPORATION | Sidney Mch. ‘Tooi Co., Sidney, Ohio 

| Wales-Strippit Co., N. Tonawanda, N. 
| Greenfield, Mass. Warner owasey, "5701 Carnegie Ave., 
a 

MAIL FREE BROACH CATALOG AND 

| PRICE LISTM describing Square | 

| 
l Broaches, Hexagon Broaches, Pro- | TRANSFER : MACHINES, Automatic— 
1 duction Type Keyway Broaches and See Multiple-Station Machines 
| Keyway Broach Kits to | 
| | TRANSMISSION, Variable Speed 

Name | Barnes, John S. Corp., 
| Boston Gear Wks., Quiney, Mass. 
| Gear Co., 3249 E. 80th St., 
vi 

| Company Oligear Co., 1569 W. Pierce St., Milwaukee, VIKING PUMP co. 
| Vickers, Inc., Detroit 32, Mich. In Canada it’s “ROTO-KING” Pumps 
(Continued on page 380) See our catalog in Sweets 
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arlton 


horizontal and radia! drills 


likes Carlton's hole drilling mobility and accuracy 


This Carlton radial drill really 
“gets around” at Kearney & Trecker 
Corp., Milwaukee. A special slid- 
ing bed plate brings Carlton’s hole 
drilling efficiency to bear over the 
entire length of this enormous 23- 
foot long K&T milling machine 
base. It drills 216 holes at one set- 
ting without the necessity of lift- 
ing so much as an ounce of its 12 
tons. Think what this special 
Carlton mounting means in time, 
energy and money saved! 


For more information fill in page number on Inquiry Card, on page 263 


And this ingenious mobility 
means even more when you add 
to it the many other advantages 
of Carlton radial drills: low-hung 
drive, super-precision column 
clamp, 3-unit power clamping, 
positive tooth feed clutch and 
easy, economical maintenance. 
Arm lengths from 3 feet to 12 feet, 
column diameters from 9” to 26”. 
Send today for descriptive bulletin. 
The Carlton Machine Tool Co., 
Cincinnati 25, Ohio. 
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Sam Made The 
PANTS 


PRESIDENT, THE CINCINNAT! GEAR CO. 


Some time ago I had a friend who decided 
(as I guess everyone has at some time) that 
the best way to get a good suit would be 
to buy some cloth that he particularly liked 
and then have the suit “made to measure” 
by a tailor. The purchase of the cloth pre- 
sented no problem, but the selection of a 
tailor was another matter. He finally chose a 
small, inconspicuous one-man shop someone 
suggested to him; the poor fellow who ran 
it looked half starved, so he assumed he 
was about to get a real bargain. 


After a reasonable wait, he got the suit; 
but it was a terrible fit. He went back for 
“alterations.” It still fit poorly, but he didn’t 
have the heart to go back again to the old 
man and tell him the truth —that his suit 
was no good. So, he gave the suit to his 
yard man. 

The moral of this is clear — unless you're a 
gambler by nature, take your business to a 
shop that is big enough to do the job right 
in the first place, or to make good if it turns 
out wrong. This moral holds true whether 
you're buying suits or custom gears. Our 
reputation of nearly 50 years of virtually in- 
variable customer satisfaction shows that we 
are equipped to do the job right —and if, 
by some chance, there /s something wrong, 
we correct it to your complete satisfaction — 
almost quicker than you can say “Sam, you 
made the pants too long!” 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 
"“Gears—Good Gears Only” 


TRUCKS, Material 
bs Tool Co., 834 So. 9th St., Hamilton, 
io 


TUBE-FLANGING MACHINES 
Gront Mfg. & Meh. 90 Silliman Ave., 


Bridgeport 5, Conn 
Niagara Mch. & Tool Whs., 637-697 Northland 
Ave., Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio 


TUBE MILLS 
Yoder Co., 550 Walworth Ave., Cleveland, Ohio 


TUBING, Non-ferrous 

Aner Brass Co., 25 Broadway, New York, 

Bridgeport Brass Co., Bridgeport, C 

Mueller Brass Co., Port Huron 34, oMich. 

Revere Copper & Brass Inc., 230 Park Ave., 
New York, 

Ryerson & Son, Inc., Jos. T., 2558 W. 16th St., 
Chicago 18, Hil. 


TUBING, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pao. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel Co. of America, He Ww. 
Oliver Bidg., Mellon Square, Pittsburg 


Pa. 

National Tube Div., U. S. Steel Corp., 525 Wm. 
Penn Place, Pittsburgh Pa. 

Revere Copper & Brass, ag 230 Park Ave., 


Jes, & Son, 2559 W. St., 
Chic 

Rolle: Be Co., Canton, Ohio 

ULTRASONIC MCH. TOOLS 

Sheffield Corp., Dayton 1, Ohio 


UNIT HEATERS, Electric 
General Electric Co., Schenectady, N. Y. 


VALVE CONTROLS 

John S. Corp., i. 
Logansport, Ind. 

ia Gear Winks’ (Motorized), Erie Ave. 


a4 St., Philadelphia, P 
Rivett Lathe & Grinders, Magy Brighton, Boston 


5, Mass. 
Vickers, Inc., Detroit 32, Mich. 


VALVES, Air 
Bridgeport Brass Co., 30 Grand St., Bridgeport 


2, Conn. 
Hannifin Corp., 510 S. Wolf Rd., Des Plaines, 
, & Son, Inc., 1911 E. Pershing St., 


Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 
Logansport Mch. Co., Inc., ansport, Ind. 
“= Lathe & Grinder Inc., righton, Boston 


5, Mass. 

Schrader’s Son, A., 470 Vanderbilt Ave., 
Brooklyn 38, 

Chuck Co., 95 Edgewood Ave., 
ritain, 

Tomkins-. Laken Co., 617 N: Mechanic St., 
Jackson, Mich. 

Versa Products Ce. Inc., 249 Scholes St., 
Brooklyn 6, N. Y 


New 


VALVES, Hydraulic 
Barnes, John S. Corp. 


Co., 1160 Dublin Columbus 
Hunt, C. B., & Son, 
Sa 


1911 E. Pershi 
Ohio 


Hydroulic | Press Mfg. Div., Mount Gilead, Ohio 
Inc., 810 Center Ave., 


sport, 
Oil co, 1se9 W. Pierce St., Milwaukee, 
Rivet jae & Grinder, Inc., Brighton, Boston 


Versa Products So. Inc., 249 Scholes St., 
Brooklyn 6, N. 
Vickers Division of Sperry Rand 
©., Public er 
delphia 5," 


Rockford, 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 
(Continued on page 382) 


"WITH LUBRIPLATE. 
LUBRICANTS —NO 
‘BEARING LoS¢ FoR 
AN ENTIRE SEACON” 


so states a well-known manvfocturer. 
of Cotton Gin and Oil Mill ac) 


““We have gone to great expense 

in checking lubricating greases 
out in the field and find the best to be 
LUBRIPLATE. Over a season’s test we 
found that out of all the greases tried 
LUBRIPLATE was the only one that did 
stand up under all operating conditions 
throughout a season’s run without loss 
of a single bearing.”’ 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE 
WILL IMPROVE ITS OPERATION 
AND REDUCE MAINTENANCE 


LUBRIPLATE LUBRICATION 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ‘“‘LUBRIPLATE DATA BOOK”... a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 


PREVENTS WEAR 


MSke BROTHERS REFINING, 


WARK. TOLEO! 


- 
“Al 
| » 
| 
: MAKES CARS 
AND TRUCKS 
AND 
LONGER 
¥ THE MODERN LUBRICANT 
SIG the | 
® 1 4 | 
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precision 


jobs like this./... Moore Jig Borers 


NO. 2 MOORE JIG BORER. 
Range 10” x 16” x 16” height. 
Features infinitely variable 
spindle speeds, three power 
feed ratios, centralized controls, 


NO. 2 MOORE JIG GRINDER. 
Range 10” x 16” x 16” height. 
Grinding speeds from 12,000 
to 60,000 rpm. Infinite feeds 
up or down; spindle-housing 
heat control; features slot 
grinding attachment. 


“HOLES, CONTOURS AND SURFACES 
is bound to become a classic to the man or 
shop that does accurate work.” 
American Machinist Book Review | 
424 pages — $5 U.S.A., $6 elsewhere 


and Jig Grinders are 
“MADE TO ORDER” 


Moore Jig Borers and Jig Grinders are made to order for jobs that 
require precision hole location—and plenty of it. 

Take, for example, these five progressive compound dies used to 
pierce, shave, gut and blank intricate timing-device parts. 

Holes in punch plate and stripper were jig bored in a No. 2 
Moore Jig Borer. Holes in the corresponding die parts were jig 
bored in the same precision machine, hardened and then jig ground 
in a No. 2 Moore Jig Grinder. Perfect line-up was insured, since all 
holes had to be held to + .0002”, both for position and hole size. 

The No. 2 Moore Jig Borer, with its built-in system of accurate 
lead screws, can spot, drill, bore or ream all holes in a workpiece 
to “tenths” with minimum tool changes. The No. 2 Moore Jig 
Grinder can accurately contour grind, slot grind and form grind 
die sections im a third of the tinre required by other means. 

These Moore toolroom teammates provide a one-two punch that 
can knock the fat off your diemaking costs. They supply an En- 
gineered Hole Location Service that permits tool and die sections 
to be produced concurrently...puts diemaking on an interchange- 
able-parts-and-assembly basis...lengthens die life...saves you time 
and money all along the line. 

Write today for our detailed literature that pictures and describes 
many toolroom and production jobs for which Moore Jig Borers 
and Jig Grinders are made to order. 


MOORE SPECIAL TOOL COMPANY, INC, 
734 Union Ave., Bridgeport 7, Conn. 


ADD Gi) TO YOUR TOOLROOM 


JIG BORERS - JIG GRINDERS + PANTO-CRUSH WHEEL DRESSERS + DIE FLIPPERS - MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 
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Product Directory 


ANSWERS YOUR 
QUESTIONS ON.... 


which drive it. 


534 Pages 
167 Iustrations 


$8.°° 


in Canada or overseas, $8.95 


C) Bill me. 
($8.00 in U.S. 


INDUSTRIAL 
LUBRICATION PRACTICE 


This book is a guide to sound lubricating practice and its application to cost- 
saving machine uperation and maintenance, and intelligent trouble-shooting. It 
provides valuable information for all who are responsible for the trouble-free, 
eflicient operation of machinery, mechanical equipment and the prime movers 


When you buy this compact yet compre- 
hensive lubrication manual you will have 
at your fingertips a wealth of ready-to- 
use information to help you .. . 

1. Clearly understand the fundamen- 
tal principles of lubrication. 

2. Become acquainted with the wide 
range of lubricants, both natural 
and synthetic—their advantages 
and disadvantages, and their ap- 
plications. 

3. Know the many different kinds 
of plain and anti-friction bearings 
that are used in today’s machinery 
and the ways in which they func- 
tion. 

4. See how approved methods of 
supplying lubricant to bearings 
can be applied. 

5. Follow a tested and life-extending 
method of running in new bear- 
ings. 

6. Review the important factors in 
the lubrication of industrial ma- 
chinery and equipment. 

7. Organize a lubrication department 
with an efficient storage arrange- 
ment and an economical selection 
of lubricants. 

8. Understand the nature of differ- 
ent deterioration products and 
contaminants. 

9. Quickly select a machine tool cut- 
ting oil adapted to the type of 
operation and the kind of ma- 
terial being machined. 

10. Prepare all types of machinery 
for safe rust- and corrosion-free 
storage. 


Send for your copy of INDUSTRIAL LUBRICATION PRACTICE today. In 
one convenient volume it will give you clear-cut, authoritative answers to many 
of your most perplexing problems. Just mail the convenient order form below, 
and the book will be sent immediately. You may return it within five days if 
you do not find it completely satisfactory. If you send payment in full with 
your order we pay the postage. Same return privilege applies, of course. 


.------ MAIL THIS ORDER FORM TODAY ------- 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me a copy of INDUSTRIAL LUBRICATION PRACTICE. 

C) ! enclose check or money order in full payment. Send book postpaid. 
Bill Company. 

$8.95 in Canada or overseas) 


(fill in if you want book sent home) 
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VISES, Machine 

Inc., 500 Lindley St., 


4701 Marburg Ave., 9, 
me Milling Mch. Co., Oakley, Cincinnati 


9 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Lagan ‘Machine Co., Inc., 810 Center 
ve., Li 


1 Mch. Tool Co., 2005 Losey Ave., 
Jackson, Mich. 
Producto Mch., Co., 990 Housatonic Ave., 


idgeport, Conn. 
Engineering Co., Frankenmuth 2, 
Wesson Co., 1220 Woodward Hghts. Blvd., 
Detroit 20, Mich. 


WELDING EQUIPMENT, Arc 


General Electric Co., Schenectady, 

Lincoln Electric Co., 22801 St. Clot’ Ave., 
Ohio 

Linde Air Products Co., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 
Linde Air Products Co., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 
Eisler Engrg. Co., Inc., 750 South 13th St., 


Federal Mch. & Welder Co., Warren, Ohio 


WELDING POSITIONER 
Eisler —e. Co., Inc., 750 South 13th St., 
Newark, N. J. 


WELDMENTS 


Bliss, E. W., Co., Canton, Ohio 

Farrel- Birmingham Co., Inc., Ansonia, Conn. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Ill 


WIPERS 
Scott Paper Co., Chester, Pa. 


WIRE 


Steel Corp., Pittsburgh, Pa. 
Bethichem Steel Co., Bethlehem, 
Carpenter Steel Co., 105 W. Bern so “Reading, 


Pa. 


Corp Corp., (American & Wire Co. 

Div., Columbia Steel Co. Tennessee 
Coal, Iron & ny R. Co., Div.) 436 7th Ave., 
Pittsburgh, P 


WIRE FORMING MACHINES 


Baird Machine ee 1700 Stratford Ave., 
Stratford, Con 
Cosa Corp., 405. ‘Lexington Ave., New York 


17, N. 

Eisler Engrg. bay Inc., 750 South 13th St., 
Newark, 

U. S. Tool ca. Inc., 255 North 18th St., 
Ampere, N. 


WOODWORKING MACHNES 
Atlas Press Co., Kalamazoo, Mich. 
= Power Tool Div., Rockwell Mfg. Co., 


Pa. 
Greaves Mch. Tool | Div., 2011 Eastern Ave., 


Cincinnati 2, 

Se & Co., 2136 - 12th St., Rock- 
or 

Pope Mchry. Corp., Haverhill, Mass. 


WRENCHES, Allen, End. Socket, 
Adjustable, etc. 

— Mfg. Co,. 133 Sheldon St., Hartford 2, 

Armstrong Bros. Tool Co., 5200 W. Armstrong 


Ave., Chicago, 
Chic Pneumatic Tool Co., New York 17, 


Standard Pressed Steel Co., Jenkintown, Pa. 
ey H., & Co., 400 Vulcan St., Buffalo 


ZINC 
New Jersey Zinc Co., 160 Front St., New 
York, N. Y. 
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AXELSGON misintenance news 


AXELSON MANUFACTURING COMPANY / DIVISION OF U.S. INDUSTRIES, INC. / 6160 SOUTH BOYLE AVENUE, LOS ANGELES 58. CALIFORNIA 


New 32” heavy-duty lathe 
has 75-hp headstock... 
handles peak loads to 100 hp. 


Axelson’s new 32” heavy-duty lathe is a rugged 
tool that can be used with equal effectiveness on 
rough or precision cuts. It has 24 spindle speeds 
in true geometric progression from 6 to 750 r.p.m. 

The main bed casting is designed for maximum 
stability and for resistance to the twisting forces 
of heavy-duty turning. The carriage bed ways are 
hardened and ground alloy steel. 

Two levers control the selection of feed changes 
on the new Axelson totally enclosed gear box. 
There are 81 feeds, ranging from .005” to .351” 
per revolution of the spindle; 45 threads may be 
cut, ranging from 1 to 30 threads per inch. This 
range of feeds and leads is sufficient for the large 
majority of all machining operations. 

The extra-heavy, box-type apron is completely 
enclosed, which permits all shafts and gears to . 
run in a continuous oil bath. All carriage controls NEW 32” HEAVY-DUTY LATHE. Designed for flexible, effective operations, this 
are located on the apron convenient to the oper- machine combines rugged construction and precise operation. 
ator. Clutch levers operate cross and longitudinal : Sh 
feed controls. 

The tailstock is a rugged one-piece casting. The 
two-speed feature provides rapid movement of the 
tailstock center up to the work piece, and slow 
powerful movement of the spindle for feeding 
drills, reamers, or other tools held in center. The 
tailstock can be easily moved manually in either 
direction by a hand crank at the front of the 
machine. 

A micrometer cross-feed positive stop, which 
permits the operator to set the cross-slide travel : 
to stop at a predetermined point, is positive, will Fe 
not slip, and will permit accurate dimensions to 
be duplicated repeatedly. 

Standard equipment is the power rapid traverse 
for quickly moving the carriage in either direc- 
tion. This feature saves valuable production time 
and reduces operator fatigue to a minimum. A 
lever mounted at the left-hand side of the carriage 
controls the carriage movement. 

For a complete description and detailed speci- 
fications on Axelson Tool Room, Medium-Duty 
and the new 25/16 and 32” Heavy-Duty Lathes: 
Write for bulletin M4-5507 and 5504. 


sion from 6 to 750 r.p.m. are ideally suited for a wide variety of work, permit- 
ting high speed turning and large diameter work in new metals and alloys. 


SPEED SELECTION. Two levers make speed selection simple and fast. Position of 
Manufacturing Company the levers tells operator the speed at which spindle is running or the speed 
Division of U.S. Industries, Inc. change desired. Automatic electric brake stops spindle instantly. 


For more information fill in page number on Inquiry Card, on page 263 MACHINERY, October, 1956—383 
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THE ROWBOTTOM 
CAM MILLER 
Model 325 


Put your cam production on 
an economical basis... with 
speed and precision. ..on 
these versatile machines 


Since the first cam milling machine was designed by George 
Rowbottom back in 1906, there have been no fundamental 
changes in the principle involved in cam production. Today’s 

machines incorporate the same basic idvas which have estab- 
lished leadership for Rowbottom in their specialized field of 
metal working. 


Experience thus gained over almost half a centuiy in cam 
production exclusively enables Rowbottom to offer both sug- 
gestions and equipment which will cut your costs of producing 
cams. Both Cam Milling and Cam Grinding pone ors are 
available to meet the lern demands for speed and precision 
in Bs apc of all types of cams including barrel, face 
an x. 


Ask Rowbottom for recommendations and illustrated literature. 


teday regardless o: quantity requirements. Send us 
your drawings or Se er <otieaten on producing your cams 
en contract. 


THE ROWBOTTOM MACHINE COMPANY 


WATERBURY, CONNECTICUT, U.S.A. 


You really get your money's worth 
when you precision screw 
know W.H.O.8" 


CAP SCREWS COUPLING BOLTS, 
‘SET SCREWS MILLED sTUDS 
our specialty. | 


tunity of making its speciclized ex- 

perience, skilled craftsmen and pre- wanna — 

cision equipment available to any 

branch of industry having need for SPROCKETS TO 72° PD, 22° CP 

gears that are made right—fit right— RACKS TO 20 FT. LONG, 3 DP 

last longer. Get Stchl’s estimate! SILENT GEARS; 
RAWHIDE, BAKELITE, FIBROIL 

HEAT-TREATED, CASE OR FLAME 

HARDENED GEARS ~ 
OF CARBON OR ALLOY STEEL 


For Single and Qua n 
Bending Steel P!- 


Metal 


we SPURS TO 72” PD, 1 DP 
ariety is the spice of fife—and in BEVELS TO 54” PD, 1 DP 

gear applications as well. The Stchi | )»B ND G 

organization welcomes any oppor- SPIRAL, aanee GEARS E IN 


Special Bending Brakes 
Double Folder Brakes 


MANUFACTURING COMPANY 
S. Loomis Bivd., Chicago 36, III. 


GEAR MACHINE COMPANY 
01 Hamilton Ave. Cleveland 14, Ohio 
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Over fs. ve rs of Lathe Building Experience A fitting climax to over half a century of 
i progressive improvement in every detail 


w ¢ &J LATHES 
AT LOWEST COSTS 


VARIABLE SPEED ENGINE BOTH C &J LATHES 
& TOOL ROOM LATHE Model VS FEATURE: 


®@ Separate rod for feed—lead screw 
for thread chasing only 


® Heavy front and rear cabinet legs 
for maximum rigidity 

@ Extra length carriage—23% in. 

@ Wide range of threads and feeds— 
48 separate threads 3 to 184 range 


® Separate longitudinal and crossfeed 
lever controls employing positive 
type clutches 


®@ Convenient tool tray space at gear 
box—storage space in rear cabinet 


® Large crossfeed and compound rest 
dials WRITE FOR NEW BULLETIN 


Standard taper key drive spindle nose. 

Heavy duty precision Timken taper bear- WRITE FOR 

ings on spindle. Infinitely variable spindle LLETINS 

speeds from 30 to 1500 rpm. BU 12 geared spindle speeds provide enor- 
mous pulling power. Choice of threaded 
or taper key drive spindle nose. Heavy 


THE CARROLL - JAMIESON MACHINE TOOL CO. BATAVIA, OHIO 


DYKEM 


STEEL BLUE] 


kage 

8-02. can ited 
Dies and ay Bakelite holding 

soft-hair brush 
plying right at or 
metal surface ready for 
layout in a few minutes. 
\ The dark blae background 


Show up ta sharp relict, QUICK, LOW COST 


prevents — glare. = 
creases ie a 
4 8 gos = OPERATION is made possible 
: Write fer samp! = by the Davis tilting table, which permits 
= on company letterhead even work tapering as much as 3” per 
i THE DYKEM COMPANY 
= a. © St. Louis 6, Mo. = foot to be set up and cut quickly. And 


a Davis multiple tooth cutters make quick 


SCRAPER TIME 


let us work out set- 
ups to speed up your 
production. 
END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE Ne. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry 
it remains in on work smooth saving 


: Write for Bulletin 
tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterh 

THE DYKEM CO., 2303R NORTH ST., ST. LOUIS 6, MO. 


DAVIS 


KEYSEATER 
COMPANY 


JIG AND FIXTURE DESIGN 


A practical book with 382 pages of information on 
the design and construction of jigs and fixtures for 
drilling, boring, planing and milling. $5 per copy. 405 EXCHANGE ST. 
Sent on approval. ROCHESTER 8, N. Y 


MACHINERY, 93 Worth St., New York 13, N. Y. re 
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PRECISION 
INTERNAL 


Why not give Comtorplug a chance fo solve it? 


With a fixed —not passing — reading, Comtorplug shows the 
exact size of any part of a hole, detecting front or back tapers, 
ovality, bell mouth, etc. Can be used by anybody — no training 
program — no hoses, wires or electronic gear. 


SEND FOR BULLETIN 49 
It may help answer your problem 


COMTOR COMPANY 
74 FARWELL ST., WALTHAM 54, MASS. 


Trial and Error Methods 
Eliminated 


This new kind of book in 
table form makes spring 
design and_ specification 
simpler, faster and more 
accurate. It is a valuable 
working tool for design- 
ers, engineers, draftsmen, 
machinists and toolmak- 
ers. HELICAL SPRING 
TABLES is_ especially 
valuable in cases where a 
small number, perhaps 
only one, spring is re- 
quired. Formerly it was 
necessary to use cut and 
try methods, or call in a 
spring design specialist. 
With HELICAL SPRING 
TABLES, you have the 
answers at your fingertips. 


165 Pages 
6 x 9 Inches 


$5.00 


in Canada or overseas, $5.75 


THE INDUSTRIAL PRESS 


93 Worth St. New York 13, N. Y. 


Eliminate 
Extra Operations 
—Use Spiral’s 

\, “Multiple-Operation” 
Step Tools 


Carbide and High Speed 
Step drills, step reamers, milling cutters, 
seating and grooving tools, trepanning 
tools, form tools, carbide and high speed, 
made to your specs or designed by our 
engineers fo fit your needs. Form ground 
with “radial relief” gives up to 500% 
more tool life, imparts smoother finishes 
on piece parts, Send for details. 


Mlustrated Literature 


preg WALLS sates conroration 


4 333 Nassau Avenue * 22, N.Y 
ALL MAKES... 


GEAR Special and Standard 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


orkmanship 
NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. Hillside, N. J. 


PA L M G EN 


Used in all entnctes — Everywhere 


accessories —the most, 
complete line of vises 
and tables available 
anywhere, 


Write for Catalog 204 


No. 608 Swivel 
Machine Vise, $99.95 


No. 83 8" Rotary Table, $79.95 


What is for holes A 
| Ye" 010" 
problem? 
| REDUCE USE IT EITHER WAY 
| 
: 
Pp 
| 
. i } q CHICAGO TOOL AND ENGINEERING CO., 8387 S. Cr ago Ave., Chicago 17, til 
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In this new M & M Keyseater 
: hydraulic action produces exceptionally smooth 
: performance. Cutter stroke and feed are automat- 
‘ically controlled, tool relief is also automatic. 
High degree of accuracy is assured. Available in 
a wide range of sizes. Rugged construction fea- 
tures insuring long life are based on 67 years 
experience. Mechanical drive keyseaters available 
for cutting keyways in all sizes up to 5“ wide and 
60” long. Write for specification folder. 


90-R 


MITTS & MERRILL 


64 Holden Street * SAGINAW, MICHIGAN 


OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS 


how you can increase horizontal milling 
machine feeds and speeds up to 200% 
Jergens tapered roller bearing bushing 
replaces present bronze bushing at low 
cost without machine change. Eliminates 
bushing wear, cutter breakage, arbor wear, 
scoring and chatter. Permits use of carbide 
cutters to full capacity on new or old ma- 
chines. Write for cost cutting facts today! 
DONLEY PRODUCTS, INC. 


Dept. M-10, 11106 Avon Ave., Cleveland, Ohio 


PRODUCTION INCREASED 25% AFTER 
BEHR REBUILDS MACHINE TOOL 


New machine cost, $36,000... Behr rebuilt their 
machine to new guarantee for $12,000. Another 
example how large company saved $24,000, 
upped production 25%, increased accuracy! 


CALL, WRITE, OR WIRE -7721 


FOR FREE ESTIMATE 
MACHINERY & EQUIPMENT CORP. 
1272 Seminary St. @ Rockford, til 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D Head feeds automatically. Lathe tool bit 
travels ially from center ovtword or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (0, '2¢Philedeiphic se. 


HANOVER, PA. 


THRIFTMASTER 


your source for dependable 


DRILLHEADS 


< Drilihead . Enclosed, Pull 


@ We stock or can build the right drillhead for 
your jobs. 

@ Write for your free copy of the THRIFTMASTER 
CATALOG or phone for a rush, on-the-spot, 
quote. 

Makers of 
DORMAN AUTOMATIC 
REVERSE TAPPERS 


Special Fixed Center Drill- 
j id + head . . . Made to your 
Full Ball 
RIFT IAASTER 
i ‘A SUBSIDIARY OF 
MSON STRIES, INC. 


1014 N. Plum Street 
Lancaster, Pennsylvanio 


For more information fill in page number on Inquiry Card, on page 263 


Optical Measuring 

Optical Dividing Heads — 
Optical Rotary Tables — 
Internal/External Gages. 
Toolmakers 


© GAGE “Deep E 


Charts. 


rite for Descriptive 


opro- METRIC TOOLS, INC. 


VARICK STREET NEW YORK 13, N.Y. 
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A COMPREHENSIVE ENCYCLOPEDIA OF 


4 KEYSEATER: | 
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Full Ball or Bronze Bearing Con- 3 : 
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HYDRAULIC 
KEYSEATER 


WITH bLIss’ new Hy- 
draulic Keyseater can you 
get such a size range from 
one machine—X” to 2” wide, 
to 12%” long, standard or ta- 
pered. It’s easily set up for 
short or lon nf production 
runs in small, medium or 
large plants, warehouses, 
maintenance departments. 
What's more, no foundation 
is needed. S range up 
to 35 spm; heavy-duty hy- 
draulic system is to JIC 

specs. All adjustments are readily 

accessible. Seven cutter bars, 
with standard tool bits, are also 
available. Special attachments 
permit internal spline cutting. 
Get all the cost-cutting, time- 
saving facts by writing today for 
Bulletin 34 — 


BUS 


1857 


E. W. BLISS COMPANY 
1134 North Seventh Street 
San Jose, California 


GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications; 
we to make the gears 
—that will be profit- 
able to both of us. 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


SG Ae 


388—MACHINERY, October, 1956 


UNIVERSAL GEAR HOBBING MACHINES 


THESE MACHINES ARE UNEXCELLED FOR SIMPLICITY OF 
OPERATION, PRECISION AND UNIVERSAL APPLICATION 


| OG 
SA 


KOEPFER UNIVERSAL GEAR 
HOBBING MACHINE FOR FINE 
PITCH GEARS - SPUR, SPIRAL 

AND WORM GEARS UP TO 4” DIA. 


We offer gear cutting equipment 
for the Watch and Tool industry, 
Hobbing Machines for Small 

Gears, Gear Testers and Tools. 
OAK We solicit inquiries tor 
(A Gn our prompt attention. NEW +5 - UP TO 20” DIA. 


GEO. SCHERR- Inc. 


ert ere LINE OF PRECISION INSTRUMENTS 


CIMA UNIVERSAL GEAR HOBBER 
NEW #3 « UP TO 10” DIA. 


— 200 MA LAFAYETTE STREET e NEW YORK 12, N.Y. — 


SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


Available in Model C-2 direct reading 
or in Mode! D dial Indicating with 
equivalent Srinell and Rockwell 
Hardness Numbers. May be esed free 
hand or mounted on bench clamp. Sen- 
sitive over entire range from softest 
te hardest of metals withost adjust- 
ment. Non-injorions te work. 


OVER 40,000 IN USE 


THE SHORE INSTRUMENT 
& MFG. CO., INC. 
90-35C Van Wyck Exp. 
Jamaica 35, N. Y. 


MODEL D MODEL C-2 


RUSSELL 
HYDRAULIC SAWING MACHINES 
all sizes up to 14” capacity, 
with or without automatic stock feed 


Ask for catalogs 
TRIPLEX MACHINE TOOL CORP. 
75 West St. New York 6, N. Y. 


Dr. Chas. Eisler ME, Founder 


Chas. Eisler, Jr., Pres. 


$8282 o00 o8 


low cost}; 
™ 2" KOEPFER Precision Geer 
Gears up to 2" Dia. 
4 ‘internal splines 0 
— 
ivi 
ALL TYPES ~ 
MADE TO 
PECS 
YOUR S$ ! 
Mfrs’ agents wanted 
732 S T EF 


A COMPREHENSIVE ENCYCLOPEDIA OF 
MECHANICAL MOVEMENTS 


UNPARALLELED IN SCOPE 
AND USEFULNESS 


The three volumes of INGENIOUS MECHANISMS FOR 
DESIGNERS AND INVENTORS contain job-tested answers 
to many of your difficult mechanical design problems. . . 
accurate, comprehensive and fully illustrated descriptions of 
unusual mechanical movements developed by experienced 
inventors and designers. 


Each of the three volumes of INGENIOUS MECHANISMS 
is an independent treatise on the subject of mechanisms. The 
books are similar in size and general character, but the con- 
tents are different. The mechanisms described are grouped into 
chapters according to general types. Together with the com- 


TYPICAL SUBJECTS COVERED 


Cam Application and Special Cam Designs 
Intermittent Motions from Cams and Gears 
Intermittent Motions from Ratchet and Geneva Mechanisms 
Overload, Tripping and Stop Mechanisms 


plete index, this arrangement by function makes it easy to find 
the class of movement desired, and enables you to compare 
mechanisms which are similar in purpose but different in de- 
sign. In each description you are told plainly and briefly what 
each mechanism consist of, bow it operates, and the features 
which make it of special interest. The illustrations are drawn 


Locking, Clamping and Locating Devices to give you the important and fundamental elements of each 

Reversing Mechanisms of Special Design ssachaniom. 

Reciprocating Motions Derived from Cams, Gears and Levers A few of the many different types of mechanisms described 
are listed at the left. Together, the three volumes will provide 

Cromk-Actwated Raciproceting Mechenisas you with practical saueous to many of your most perplexing 

Voriable-Stroke Reciprocating Mechanisms mechanical problems. Order one, two, or all three of these 
volumes today by mailing the convenient order form below. 

Mechanisms Which Provide Oscillating Motion Note time-payment plan and five-day Free inspection offer. 

Mechanisms Providing Combined Linear and Rotary Motions 

Speed-Changing Mechanisms ee 536 Pages, 300 Illustrations 

Speed Mocheniames Volume 538 Pages, 303 Illustrations 

Shifting and Stepping 536 Pages, 317 Illustrations 


Automatic Work Feeding and Transfer Mechanisms 
Feeding and Ejecting Mechanisms for Power Presses 


Hoppers and Hopper Selector Mechanisms for Automatic 
Machines 


Use This Convenient Order Form 


Please send me [] Volume | ([] Volume Il 


ders must be accompanied by remittance in full in U. S. funds). 


Price: Single Volume, $6.50 
Three volumes 16.00 
For Canadian or foreign orders, add 90¢ per book. 
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THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N. Y. 


Volume Ill of INGENIOUS MECHANISMS. 
[ Billme [7 Bill Company. (Postage and handling charges of 15¢ per book are added if payment in full is not enclosed. Overseas or- 


enclose $............ payment in full. Send books postpaid. 

C0 8 enclose $............ one-third down payment and will pay balance in monthly installments. (One book, two additional in- 
stallments, two or more books, three additional installments) 


®This information would be appreciated for our private records. 


WK 
| 
ty 
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Eastern Rebuilt Machine Tools 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is a VERY SMALL of the of machine that we in stock for 


immediate shipment. ices are realisti 
Stand: 
GEAR CUTTERS 
No. 12 Gleason Straight Tooth Bevel Gear Rougher, m.d. 
No. 36 Gould & Eberhardt Bevel & Spur Gear Rougher, m.d. 
Gleason Spiral Bevel Gear Rougher, m.d. 
No. 36M é & Eberhardt Spur Gear € Cutter 
No. 4B Fellows Gear Burnisher 
No. 8B Fellows Gear Burnisher 
Cincinnati Gear Burnisher, m.d. 
3” Gleason Gear Generator, m.d. 
8” Gleason Gear Generator, m.d. 
bar Gear Generator, m.d 
” Brown & Sharpe Spur Gear Cutter, belt 
Ne Brown & Sharpe, n.d. 
No. 13 Brown & Sharpe Auto. Spur & Bevel, m.d. 


GEAR GRINDING MACHINES 
6x29 Fitchburg Hydraulic Spline & Gear Grinder, m.d. 
No. 13L8 Fellows Gear Lapper, m.d. 
8G11 Gear Grinding Machine, m.d., — 
GG19 Gear Grinding Machine, m.d.. 
15” Netisnal , Red Ring Gear Lapper, m. 
10” Pratt & Whitney Model M1639 Single Wheel Gear 
Grinder Machine. m.d. 
18” National Broach Red Ring Gear Lapper, m.d., late 


GEAR HOBSING MACHINES 
A Barber-Colman, m.d. 
No, 5AC Lees-Bradner Heavy Type Gear Generator, m.d. 
No. 12 Barber-Colman, Double Overarm, m.d. 
No. 12 Barber-Colman, Single Overarm, m. ) 
No. 34 Brown & Sharpe, m.d.. & 
No. 130 Cleveland Rigid Hi 
No. 48H Gould & geoherdt fen Sour & Helical, m.d. 
No. 44 Brown & Sharpe Spur & Spiral, m.d. 


GEAR TESTERS 
12” National Broach & Machine Co. 
18” National Broach & Machine Co. 
18” Gleason Bevel Gear Tester, m.d. 
No. 471 Michigan Tool Co. Hob, .— & Gear Checker 


AUTOMOTIVE GRINDERS 
Van Automatic Piston Turning & Grinding 
ach: 
Kwi Way ‘Model H Piston Turning & Grinding Machine, 


CENTERLESS GRINDERS 
No. 2 Cincinneti, m.d. 
Cincinnati Valve Seat Grinder, cap. %” Valve Seat, m.d. 


CARBIDE GRINDERS 
14” Hammond Doubie End Carbide Tool Grinder 
#44 Excello Double End 
#48 Excello Carboloy 2 wheel Grinder, m.d. 
#49 Excello H.D. Carbide Grinder, m.d. 


CRANKSHAFT GRINDERS 
18x66” Landis Universal Type C, m.d., late 
22x72” Landis Type CH, m.d., late 

CYLINDER GRINDERS 
No. 73 Heald Airplane Cylinder Grinder, m.d., new 
Model FG Micro Cylinder Grinder, m.d. 
No. 50 Heald, m.d., 1944 


KEYSEATERS 
No. 3 Niles Cotter & Keyseat Milling 


Machine, m.d. 
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Tennessee Avenu 
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ncinnati 29 


quality of rebuilding is 


SURFACE GRINDERS 


No. 16 Blanchard Rotary, m.d. 
No. 2B Brown & Sharpe, m.d. 


the same high 


‘ace Grinder 
oe 60 Hanchett Verical Spindle, m.d. 
” Type NT Rogers Knife Grinder. m.d. 


DISC GRINDERS 


No, 151 Besly, m.d. 
Hammond Belt Sander, m.d, 

4 Gardner Dise Grinder, m.d. 
U.S. Elec. Tool Co.  Dise Grinder, m.d., new 
14A Gardner Grinder, m.d. 
No. 186-—36” cap. Gardner, .d., latest type 
No. 121 Hanchett Prod. Fa Geter, 
No. 228 Hanechett Opposed Dise Grinder, m.d. 


PLAIN CYLINDRICAL GRINDERS 


Ne. 5 Brown & Sharpe Plain Cylindrical, m.d., 1942 
4x12” Norton Type C Knee Hole Production Type, m.d. 
6x15” Cincinnati Plain Hydraulic, m.d 
6x18” Cincinnati Model EA, m.d. 
6x18” Cincinnati Model ER, "Plain Hydraulic, m.d., Film- 
Landis Type Hydraulic, 

x18” Landis 
10x18” Cincinnati Hydraulic. ER, 

1 


10x18” Cincinnati Model EA, m.d. 
10x18” Norton Type C, m.d., latest 
10x36” Cincinnati Hydraulic, m.d. 
10x36” Norton Type C, m.d. 
10x72” Landis, m 
10x72” Norton, motorized 
12x36” Landis Piao Self-Contained, m.d. 


14x52” putes. 

16x72” Landis Plain, m. 

16x72” centers orton Semi-Auto., Hydraulic 

16x92” Cincinnati Plain Cylindrieal, md. 

16” raised to 20” size TS" Norton, Type C, m.d. 
18”x72” Norton Type mec anical m.d. 

20x120” Landis Plain Self- m.d. 


UNIVERSAL GRINDERS 
No. 4 Brown & Sharpe —— Cylindrical, m.d. 
10x24” Landis Type 
12x48” Norton Universal, “m. a, latest 
14x48” Landis Universal 
18x66” Landis Universal, m.d., Type C 


HONING MACHINES 


No. 182 Barnesdrill Hone, m.d. 
No. 854 Micromatic Vertical Honing 


~H1 Micromatic Horizontal Hydrohoner, m. 


H4 Micromatic Horizontal Hydrohoner, m.d. 


No. 306H Barnes Single Sp 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 


“LATE MODEL MACHINE TOOLS” 
KELLER ENGRAVERS, (Five) Medel BL 3620 & 
BL3616 ene, twe & three spd! machines. 
PLANER, 42” x 42” x 12° Liberty double heasing 
GRINDER, INTERNAL, Ne. 74 Heald hydrasile, late. 


MULTIPLE DRILL, 16 D-20-H Mates hy- 
dranlic 3” Dia. spdis. M.T., new 1943. 


GRINDERS, 10” x 18” Nerten semi- 
automatic, plunge eat, new 1943. 

GRINDERS, SURFACE, 13” x 60” Model 300 Han- 
chett vertical 


spindle, new abest 1946. 
AUTOMATIC, 1%”-6 spdi Me. 61 New Britain 
checker, serial 25230 


GRINDERS, SURFACE, 72” Ne. 72 Hanehett retary. 
new 1946. 


SURFACE GRINDER, Ne. 1% Abrasive, serial 786, 


MILL, No. 2 Cincinnati plain herizontal, serial 
4A2P1K17, tate. 

HAMMER, Chambersherg No. 3C pneamatic, late 

LATHES, TURRET, No. 5 Gisholt ram type universal, 


new 
MILL, We. 34-36 Cincinnati duplex serlal 
3833D1H-4, tate. 
GRINDER, 4” x 12” Model 4H Landis plain cylin- 
drical, new 3. 

ENGINE, 14” x 6° bed Hendey tocireem. 
LATHES, wre. ‘Mode! 10 Sundstrand automatic, front 


& rear slides, new 1942. 
LATHES. TURRET. Ne. 3 Gishelt universal (2) fate. 
LATHES, TURRET, 36” and 42” Bullard New Era 


i. 
PLANERS, 36” Rockford Hydrasile Openside Shaper- 
Planer, late type. 
WRITE FOR ILLUSTRATED CATALOG GF 1000 
MACHINE TOOLS 


MILES MACHINERY COMPANY 
2045 Genesee Ave. 


Telephone—Saginaw 2-310 
SAGINAW, MICHIGAN 


Dealers Wanted 


Swedish Lathes, 
Milling Machines 


Several territories available to dealers 
equipped to stock and display. 100 year 
old Swedish manufacturer (KOPING) of 
lathes from 16” to 59” swing, and mill- 
ing machines in plain, vertical or uni- 
versal types starting extensive advertising 
and promotional campaign in U.S. Many 
machines in use in U.S. plants for more 
than 20 years. See our ad on page 303 of 
this issue. 


For details, phone or wire: 
Mr. Bo Thunman 
Homestrand, inc. 
9 Addison Street 
‘Larchmont, N.Y. 
Phone: TF nyson 4-5550 


A New Book 


ELECTRICAL TESTING 


AND 


TROUBLESHOOTING 


See advertisement on pages 344-345 


Manefacturers of special machinery—Design and/or 
manufacture of complete assembi Jigs 
and fixtures. Shop facilities include Vertical Milling 
Machine with 10” Spindle, 54” Rotary Table and 4’ 
Lateral Travel; all types welding and fabrication. 


COSMO ENGINEERING LABORATORIES, INC. 


MOUNTAIN AVENUE e HACKETTSTOWN, W.J. 
Telephone GArden 5-3959 


MACHINE TOOLS 
27” x 18’ MONARCH Mode! ‘‘N"* Lathe, 
30%" actual 132” Centers, Taper At- 
tachment, Double ision Timken Bearings, 
Complete Tooling. Late Type. 
FALK MACHINERY CO. 
19 Ward Street — BA 5887 — Rochester, N. Y. 
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Classified and Re-Sale Secti ig 
Classified and Re-Sale Section 
14” Pratt & Whitney Vertical, m.4. 
No. A-1-8” Arter Surface Grinder fate 
No. 22-12” Heald Rotary, m.4. 
: #25-A-24” Heald Rotary, m.d. 
No. 25A-30” Heald Rotary, m.d. ‘ 
| 
4 
ACHINERY COMPANY 
*  MElroge 1241 Cable Add EMCO 


“Swift are the wings of modern aviation. Swifter 
still is the pace that propels its technology. Know- 
how in this industry of flight,” says Mr. Douglas, 
“is an ever-changing blueprint of tomorrow’s needs 
today.” 

“The Business Press is our technical reference 
for present production and future progress. It is im- 
perative reading for those who are bringing world 
leadership to America through jet propulsion, 
guided missiles and the like.” 

“We need Business Publications. We read the 
Business Press. We believe in Specialized Business 
Magazines. Their integrity, accuracy and instruc- 
tional ability do much to lengthen and strengthen 
the wingspread of American aviation.” 


“The Business Press is our technical reference 
for present production and future progress” 


says DONALD W. DOUGLAS, Chairman and President, DOUGLAS AIRCRAFT CO., Santa Monica, Cal 


You will find that top men like Mr. Douglas, in 
every industry use business publications as a prime 
source of information about their own industry and 
their markets. Write for list of NBP publications — 
see how you can pin-point your market through the 
use of these technical, scientific, industrial, mer- 
chandising and marketing magazines. 


NATIONAL BUSINESS PUBLICATIONS, INC. 


1413 K Street, N. W., Washington 5, D.C. + STerling 3-7535 
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Ask him if he doesn’t agree that the Leland-Gifford No. 
2LMS Toolroom Drill Press provides every feature and con- 
venience needed in the modern toolroom for fast, accurate, 2) = 
effortless drilling and tapping. Developed in cooperation with 
leading tool engineers, this machine has won wide acceptance 


as the ideal drill press for general purpose toolroom use. Write & "| 
for complete information. 


No. 2LMS | 
TOOLROOM DRILL PRESS 


with all these features: 

1 Illuminated indicating shift with cutting 
speed chart. 

2 Conveniently located hand wheel for 
changing spindle speeds and shifting 
back gears without stopping machine. 

3 Positive stop for accurate depth adjustment. 

4 Capacity of No. 2 Morse taper. No. 3 MT optional. 

5 Extra large 37” x 25” or standard 26” x 25” 
work table. 

6 26” swing with 13” overhang. 

7 Handy push-back table raising crank and quick-acting 
table lock. 


8 Foot switch start-stop motor control leaves operator's 
hand free. 


9 Counterbalanced sliding head for effortless 
vertical adjustment. 


10 Built-in light for table and work surface illumination. 


11 Reversing motor control for tapping — provides 
manual control from feed lever or automatic 


control by depth stop. 
12 Sensitive hand lever feed with ratchet adjustment. 


LELAND-GIFFORD 
Drilling Machines 
Ci 
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A 


Allegheny Ludlum Steel 
Co 116 


Orp. 
Allen-Bradley Co. 
Insert bet. 104-105 

Allen Manufacturing Co 


bet. 282-283 
| American Brass Co. ......-.:.0+ 297 
| American Broach & Mch. 
Insert 89-104 
| American Chain & Cable ...... 314 
| American Tool Works Co..... 79 
| Armstrong-Blum Mfg. Co. .... 68 
Armstrong Bros. Tool Co. .... 24 


Austin Industrial Corp. 
Automotive Gear Works, 
Inc, 
Avey Drilling Mch. Co. ...... 84-85 
Axelson Manufacturing Co., 
U. S. Industries, 
ne. 


Baker Brothers, Inc. ............ 308 
Baldwin-Lima-Hamilton 


Corp., Hamilton Div. ........ 282 
Barber-Colman Co., Insert 89-104 
Bardons & Oliver, Inc. .......... 124 
Barnes Drill Co. .............0 89-104 


Barnes, W. F., John Co. .. 89-104 
Behr Machinery & Equip- 
| Bethlehem Steel Co. ...... 110, 117 
| Birdsboro Steel Foundry & 


Blanchard Machine Coo. ........ 62A 
Bliss, E. W. Co. .......... 76-77, 388 
Bodine 66-67 
Boston Gear Works .............. 60 
Brad-Foote Gear Works, Inc. 326 


i Bridgeport Brass Co. ............ 249 
Bridgeport Machines, Inc. .... 144 
Brown & Sharpe Mfg. Co. 75, 238 


Buffalo Forge Co. .......... 286-287 
Buhr Machine Tool Co. .... 30-31 
Cs. Insert 87 


: Bunting Brass & Bronze Co. 292 


Cc 


Carlton Machine Tool Co. .... 37: 
Carroll-Jamieson Machine 


385 
Chicago Tool & Engineer- 
ing Co. 386 
Cincinnati Bickford Div. 
Giddings & Lewis Ma- 
chine Teal Co. 241 
Cincinnati Gear Co, 380 
Cincinnati Gilbert Machine 
TOOK: CO. 
Cincinnati Grinders, Inc. .... 55 
Cincinnati Lathe & Tool 
CO: Insert 121 
| Milling Machine 
Co. 6-7 
| Cincinnati Milling Products, 
| Div., Cincinnati Milling 
Machine Co, . .....ccccscscssees 25-33 
Cincinnati Milling Machine 
Co., Process Machinery 
Div. 259 
Cincinnati Shaper Co. ........ 50-51 
Circular Tool Co., Inc. ........ 279 


Cities Service Oil Co. bei 140 
Classified Advts. 390 
Clearing Machine Corp., Div. 

U. S. Industries Ine. ...... 34-35 
Cleveland Automatic Ma- 


Cleveland Crane & Engrg. 


Co. 38 
Cleveland Punch & Shear 

Cleveland Twist Drill Co. 


Insert 53 
Cleveland Worm & Gear Co. 
Inside Back Cover 
Climax Molybdenum Co. 115-119 
Broach & Machine 
0. 
Columbia Tool Steel Co. 
Insert bet. 62-63 
Columbus Die-Tool & Mch. 


Co. 340 
Commercial Filters Corp. ...... 134 
386 
Cone Automatic Mch. Co., 

Inc, 151 
Consolidated Machine 


Tool Div., Farrel-Birming- 

338 
Coulter, James, Machine Co. 375 
Crane Packing Co. ........s00 289 


Cross Company ............ 148-149 
Crucible Steel Co. of 

109 
Cumberland Steel Co. .......... 120 
Cushman Chuck Co, ..........0++ 321 

D 
Danly Machine Specialties, 

Inc. 135 
Davis & Thompson Co. ........ 348 
Davis Keyseater Co. .............. 385 
Denison Engineering Co, .... 122 
Detroit Broach & Machine 

Co. 291 
Diefendorf Gear Corp. ........ 388 
Doelcam Div. of Minneapolis- 

255 
DoAll Company. 369 
Donley Products, Ince. .......... 387 
Dow Chemical Co. ................ 146 
Dreis & Krump Mfg. Co. ...... 384 
duMont Corporation 


E 


Eastern Mch. Screw Corp. .. 334 


Eastman Kodak Co. .............. 301 
Edlund Machinery Co. .......... 329 
Eisler Engineering Co. Inc. 388 
Erie Foundry Co. ............ 276-277 
Errington Mechanical Lab- 
376 
Ex-Cell-O Corp. .... 247, 269, 275 
F 
Fafnir Bearing Co, 267 


Farquhar, A. B. Div. Oliver 


Corp. 80-81 
Federal! Bearings Co., Inc. .... 41 
Federal Products Corp. .. 132-133 
Fellows Gear Shaper .............. 4-5 
Ferracute Machine Co. ........ 330 
Fiske Brothers Refining Co. 380 
Foote-Burt Company ............ 32 


ALPHABETICAL INDEX OF ADVERTISERS 


Fosdick Machine Tool Co. . 
Frauenthal Div., Kaydon 
Engrg. Corp. 136-137 


147 


G 


Gallmeyer & Livingston Co. 342 
Gardner Machine Co. ........ 19, 39 
Garlock Packing Co. ............ 341 


Gear Grinding Machine Co. .. 337 
Gear Specialties, Inc. ............ 261 
General Electric Co. ............ 347 
Geometric Tool Co. Div. 

Greenfield Tap & Die 

Corp. 123 
Giddings & Lewis Machine 


Gisholt Machine Co. 


Insert bet. 40-41 
Gits Bros. Mfg. Co. ........00++ 131 
Gleason Works 83 
Goddard & Goddard Co. ...... 294 
Goss & DeLeeuw Mch. Co. .. 310 


Greaves Machine Tool Co. .. 320 
Greenfield Tap & Die Corp. 
Insert 123 
Greenlee Bros, & Co. 
Insert 89-104 


H 


Hamilton Tool Co. .......... 356-357 
Hannifin Corporation 69, 360 
Hardinge Brothers, Inc. ...... 154 
Special Machinery 


322 
Haynes Stellite Div., Union 
Carbide & Carbon Corp. . 

Heald Machine Co., The 
Inside Front Cover 
Hoern & Dilts Div., New 


112 


Britain Mech. Co. 82 
Homestrand, Inc. 303 
Horton Chuck Div., Green- 

field Tap & Die Corp. ........ 350 
Howell Electric Motors Co. .. 377 
Hunt, C. B. & Son, Ine. ........ 304 
Hydroway Scales, Inc. ........ 346 

I 


Illinois Gear & Machine Co. 309 
Industrial Filtration Co. ...... 288 
Industrial Press 

344-345, 366-367, 389 
Ingersoll-Rand Co. ........ 312-313 


J 


Jacobs Manufacturing Co. 
Insert bet. 282-283 
Johnson Machine and Press 


Corp. 323 
Johnson Manufacturing 

Corp. 372 
Jones & Lamson Machine 

Co. , 139 

K 

Kearney & Trecker Corp. .. 14-15 
Kennametal, Inc, 371 
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L 
Lake Erie Engineering 
Landis Machine Co. .............. 2-3 
Landis Tool Co, 10-11 


Lapmaster Div. Crane Pack- 


ing Co. 289 
LeBlond, R. K., Machine 


Lees-Bradner Co. 
Leland-Gifford Co. 


Lincoln Electric Co, 86 
Lodge & Shipley Co., The .... 351 
Lubriplate Div., Fiske Bros. 
380 
M 
Madison-Kipp Corp. .............. 62 
Marlin-Rockwell Corp. 
Front Cover 
Marvel Engineering Co. ...... 290 
Materials Section ............ 105-120 
Mattison Machine Works 89-104 
McCrosky Tool Corp. ............ 302 
Metal Carbides Corp. ............ 150 
Metallizing Engineering Co., 
Inc. 324 


Metallurgical Products Dept. 
of General Electric Co. 105-108 
Michigan Tool Co. 
Insert bet. 70-71 
Micromatic Hone Corp. .. 358-359 
Millholland, W. K., 


Machinery Co., Ince. .......... 354 
Mitts & Merrill 387 
Modern Industrial Engineer- 

ing Co. 332 
Monarch Machine Tool 

Co. 243, 257 


Moore Special Tool Co., Inc. 381 
Motch & Merryweather 

CO. 331 
Mummert-Dixon Co, 387 


N 


National Acme Co. .......... 46-47 
National Automatic Tool Co., 

Inc. 58-59 
National Broach & Mch. Co. 143 
New Britain Machine Co., 

The, New Britain-Gridley 

Machine Div. 

26-27, Insert bet. 140-141 

New Departure, Div. 

General Motors 365 
New Jersey Gear & Mig. Co. 386 


New Jersey Zinc Co. ..........-. 273 
Niagara Machine & Tool 

48-49 
Nice Ball Bearing Co. .......... 78 
Nichols-Morris Corp. ............ +t 


Norton Company 
28-29, Insert bet. 44-45 


Oakite Products, Inc. ............ lil 
Ohio Crankshaft Co. .......... . 293 
295 
Oliver Instrument Co. .......... 336 
Opto-Metric Tools, Inc. ........ 387 
Orange Roller Bearing 

Ottemiller, Wm. H., Co. ........ 384 


2 
: | 
a 
| 
| 


P 


Pangborn Corporation .......... 394 
Parker-Kalon Div., General 
American Transportation 


361 
Philadelphia Gear Works, 

56 
Pope Machinery Corp. .............. 63 
Potter & Johnston Co. .......... 315 
Pratt & Whitney Co., Inc. 

128-129 

Producto Machine Co. .......... 284 
R 


Reed Rolled Thread Die Co. 296 
Rehnberg-Jacobson Mfg. Co. 
Insert 89-104 
Revere Copper & Brass, Inc. 253 
Rockford Clutch Div. of 


Borg-Warner 352 

Reckford Machine Tool Co. 
Insert 89-104 

Rowbottom Machine Co. ...... 384 
Russell, Burdsall & Ward 

Boke &. ButGe) 262 
Russell, Holbrook & 

Henderson, Inc. ................ 65 
Ruthman Machinery Co. ...... 318 


ALPHABETICAL INDEX OF ADVERTISERS 


Ryerson, Joseph T. & Son, 
Inc. 


Scherr, George, Co., Inc, ...... 388 
Sehrader’s A., Son, Div. 

Scovill Mfg. Co., Inc. ........ 280 
Scott Paper Co. Ins. .......... 


Scully-Jones & Co. 307 
Seneca Falls Mch. Co. .......... 61 
Sheffield: Corp. 71 
Sheldon Machine Co., Inc. .. 37 
Shenango Furnace Co. .......... 300 
Shore Instrument & Mfg. 
Co., Inc. 

Sidney Machine Tool Co. .... 271 
Simonds Abrasive Co. .......... 145 
Simonds Saw & Steel Co. .... 339 


Snyder Tool & Engrg. Co. .. 36-37 
Secony Mobil Oil Co., Inc. .. 138 
South Bend Lathe Works .... 373 
Spiral Step Tool Co. ............ 386 
Stahl Gear & Machine Co. .... 384 
Standard Electrical Tool Co. 328 
Standard Gage Co., Ince. ........ 88 
Standard Oil Co. (Indiana) 285 
Standard Pressed Steel Co. 72-73 


Seserett, Su. Con. 244 


Sun Oil Co. 
251, Insert bet. 290-291 


Sundstrand Machine Tool 


Supreme Products Corp. ...... 333 
T 

Tannewitz Works 

Texas Company. 
Thomson Industries, Inc. .... 113 
Thor Power Tool Co. ............ 325 


Threadwell Tap & Die Co. .... 343 
Thriftmaster Products Corp. 387 
Timken Roller Bearing Co. 

Back Cover 
Timken Roller Bearing, Co. 

Steel & Tube Div. .............. 118 
Tomkins-Johnson Co. .........++ 355 
Triplex Machine Tool Corp. 388 
Twin Dise Clutch Co. .......... 306 


U 


U. S. Toot Company, Inc. 12-13 
Union Carbide & Carbon 

Corp., Haynes Stellite Co. 112 
United States Drill Head Co. 74 
United States Steel Corp. .... 114 
Universal Engineering Co... 70 
Used Machinery 390 


Vanadium-Alloys Steel Co. .. 327 
Van Norman Co. 8-9 
Verson Allsteel Press Co. .... 353 
Vickers, Inc. Div. Sperry 


64 
Viking Pump 378 
Virginia Gear & Machine Co. 56 

Ww 
Wadell Equipment Co. ........ 45 
Waldes Kohinoor, Inc. .......... 141 
Wales-Strippet Corp. ............ 340 
Walker, O. S., Co., Ine. ........ 374 
Walls Sales Corp. 386 
Warner & Swasey Co. ........ 22-23 
Wesson Co. ...... Insert bet. 78-79 
Whitman & Barnes, Inc. ...... 316 
130 
Wilson, K. R. Ince. ................ 364 


Wilson Mechanical Instru- 
ment Div., American Chain 


PANGBORN VENTRIJET WET COLLECTOR 


AIR 


NOW- Great news about two new Pangborn Dust Collectors! 


These two new developments in industrial dust control by 
Pangborn are designed to handle any dust problem! The 
new Pangborn Self-Cleaning Collector utilizes a traveling 
reverse air manifold for continuous operation at constant 
peak efficiency. Use the new Pangborn Ventrijet for effective 
control of dusts a dry collector cannot handle! For complete 
information, write to: PANGBORN CORPORATION, 1200 

Pangborn Boulevard., Hagerstown, Maryland. 


Pangborn 


& Cable 314 
Z 
DUST 


CONTROLS 


894—-MACHINERY, October, 1956 


| 


| 
| 


| % 
ays ot wage went plant 
CUE ELANDS grive gills ot cewage reatment plan | 
\ continvor® operation is nere- 
\ Fach of the 4 gouble cage mills 19 he HY perio® Treat ; 
ment plant of the Los angeles sews pispos™ pivisio® 
\ are arive®™ by 2 cleveland Worm Geat of 39 HP 
capacity sludge 90% moisture drops 
\ into the cage mills with furnace gases at 4300" pried 
sludge and steam theo pass cycion® separators” 
\ cleveland worm Gearins affords 
fot practical any job: steel worm on pronze 
4 get provides rhe pest possible mediv™ to pransmit 
with minis and motot 
\ speed evenly» and quietly: Right angie drive 
makes * worm geat reauce® compact and with 
\ few moving parts: 
Gerthe full cleveland story power 
\ fot caraloB 4005 ask for aavice OF any problem 
you may Have The cleverand worm & Geat Company” 
\ 4216 East cleveland 4, Obi0- 
Affliate: The farval corporation centralized systems of 
4 Lubrication” In canada peacock Brothers Limited- 
N 


New! Completely redesigned milling machine 
switches spindle to TIMKEN’ bearings 


KEMPSMITH MACHINE COMPANY mounts the spindle of their new Kempsmith 
Master-Mill milling machine on Timken tapered roller bearings to hold 
spindle in rigid alignment. 


Kempsmith Master- Mill, 
made by Kempsmith Machine 
Company, is a brand new, improved 
model — designed to meet new de- 
mands for higher production, lower 
milling costs. Kempsmith switched 
to Timken® tapered roller bearings 
on the new Kempsmith Master-Mill 
to offer users their many advantages 
on the spindle, on the table leadscrew, 
on elevating pinion, and cross feed 
screw. 

Kempsmith reports that Timken 
bearings are easier to install and ad- 
just, have greater load capacity in 
small space, are much easier to pre- 
load. 

Timken bearings hold the spindle 
in rigid alignment, meeting the re- 
quirement of ‘‘zero end play over a 24 
to 1500 rpm speed range”. Tapered 
construction lets Timken bearings 
take the radial and thrust loads en- 
countered by a milling machine 
spindle, in any combination. 


Timken bearings were specified, 
too, because of the heavy shock loads 
induced by the milling cutter—shocks 
further amplified by interrupted cuts. 
Rollers and races in Timken bearings 
are case-carburized, with tough, 
shock-resistant cores under hard 
wear-resistant surfaces. They'll take 
heavy shock loads! And Timken bear- 
ings give extra load-carrying capacity 
with their full line contact between 
rollers and races. 


Geometrically designed for true 
rolling motion, Timken bearings are 
precision-manufactured, under rigid 
controls, to conform to their 

esign. We even make our own steel, 
something no other American bearing 
maker does. Buying or building 
machines like this? Look for the 
trade-mark “TIMKEN” on every 
bearing! The Timken Roller Bearing 
Company, Canton 6, Ohio, Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


Soom This symbol on a product means 
its bearings are the best. 


TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. U. S. PAT. OFF. 


: 

{ 

| 

} | TIMKEN 
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